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(ktut-lll S'.. H*«« v/*f 

Im nftiruliir rarliliiirr viiirb |H»tx‘«*ni mil 

rx^litiKly l<.w n-.|HrMti*Hi «i«i llM-n4i)r • n-lativciy 
bifflH-r arn4Hr ihflN llir ii|W iihii- 

• Ibr iiiliilMlH>li a«-rrN]p-<l Ti” |ht ri-nl. 

Hf>ulU uf a niin-nilafivc ••(|k-rinHtit with ralf 
rmrtihitr arr in Tal»»f 1, II i« Malt that kIiu mv 
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* .trtwaiUr •■nMa* (r>«i fba ••aM«n«l iTailanji al a 

Abaal K’a a« .Iff aMabt >4 rarilUar 
►M"" l»» »»|aatteiital %aM4. bL« .b« 

•im*-. Aw M l «laai; l^ w bataMK 


n-lai«i< fsynta, r<ai.iiat|i«i.ai hjr fal jar mil. Similar 
t'lTarfa Wftr <44ailir«l lij- |W atblilioii ut mMUlHhw, tial 
la* rffrri »«• aJMailwal vitli rmrliaa- bbicll M lail 
slrniliMtal In rarlilairr. TIa* iiiliikili<ai*<4nrnnl in 
»tygm |.W |a>r mil.) aif ihr >aiiir nr-laY a* in 
jiaralM <)n«r«iMiali<m. in air iM firr mil.). Tlir 
luainiitialr I't Ihr i«->|Hraliit>- iiihilalN* in ratlilasr ia 
nrilht-r 'Inr In a all**;, in liar iill aaf lha Maalium iliri- 
•IrnI la# lha bijrll ml»' of aria) famnaliian aflar Iha aalali- 
liaai aaf |:l)ra4>Ml||r brSaaaa. io Ibr aliraa ivar lo an 
aartim'ilaliain aaf i:lyra4ytir >|4illin|' |inidiiH< aar Ibair 
airriialira* llartala, |aynivale, ‘urriaala). Tabia 1 
*!•*'•■* ■" riiiiiHala of ll^ rr>iiha a4itaiiia4 wilb |iynivatr 
anal Mirrinata. I*yntvala ib». ni4 altar Iha rat# iit Iha 
-|ani:aua<un» O, run>iim;4i.ai. Inil H inaluair* an arra|. 
araliaiu aaf iba a.iyitan oj4aba If Ilia rr^iairaliam ia 
inbihilaal hj- |rliirua«. Silaariiyia* aaiflmlfO raii|iira> 
iKm ill Iha prrmira of ulnaaiHa lo a irraalrr rdaiat 
lluin in iN ah-a naa. Afipamitly Iha aiMiliaan of uln- 
a'ai^ aaii|.|.n >M>. ra4|ular |in>rr«aa< niiia h muh in Ilia 
fairmatiaaM aaf laimvia ana) •nninir ariaiai nint* Iba 
aiaMiliaao aaf ihrba aria)* •lia4ia>)M-> nfarr than half of 
Iba ra«piralur> iuliihiliaan |i>- i,*lnroar (r/. Tahia 1). 

Klli<4l an4 BaloT* a* n'i4l aa Virlnr anal Poilrf* 
a4>mxaail that Iha rrlantaliaan nf n>|airaliain by Ilia 
nahliliaan laf flnraama va< ftaraUrM by a H*a of tha 
M.Q, inaliaatiny a ra|ilaa^inatrt aif mpiraliity mb- 
•Irala. of iha li».nr by Iha aalab^ Klnr«>M>. Tha lallar 
awllaaii* |H4nta4 aanl Ibat tha ahanyr aaf tha R.Q. aflar 
Iha aalahiiam aaf ylnaiMa WO. f«ini|i«iibla wilk a ihifl 

• laaaialr l*hair« ihntlafly. 


• fnaii |.r..latn ..>..|i,li.m I., raariaf,,,Irala raanlm-laan,. 
r WorimiK anal axilla ,.la,wa,| )|m| Hor fonnaliam 

• I.r annnaHiia in Ii..|ia Klia.a a al. ,.r,va^l aaf ylora-a la 
i-iaviall.V liiKh in |{I.Vi-.4.vlia-Hlly arlivr ll.Mli- aM4 

f llial Iba a<Miliain aaif tilnraan* inliilaiinl Iha riarvliaau 
- aaf ai^aiiia. Tlai. inlnlailiaan naai aMatfiab-ml an t%. 

lanaa.iaan aaf llaa prarfrin •|aannt; tirliaan aaf ptiii^aM>. Tha 
, inva-aliiraliaai a.| llhkitiaa anal linvillr'* in4irala that 
Ilia naialaiiiin aaf irlin-aw raibaar than iu |lyra4riai. k 
, n’>|Man.ibli- faar Ilia rriaralalion a4 iba pnalain anlalt- 
a4iMn. Il M4in* laa-.ilala ||n,| iIm- nalaliliaan of yliKa.* 
raifa>. a a|i«-rra>aa a.f aalyira-n aaHi>inia|aliain in aOab li- 
•ui- in nhiab tiaa Ita-xia^ i, nail laxiil.ml With iba Mima 
ri4aa-ily a« iba aarllnlar xiila-lrata-., ilia aasialalHan aaf 
»bia-h H ri-|aUrr<. Siali a naaliani.m waaoM ri|4aia 
ilia fn-a|iM^il aar, nrn-tira aaf Iba CraMnw affarl in aaro. 
^nr»By irl.vaaf.vzini; |i..n.- nln-rv a tabiliv«4y aluRpah 
\^lalia4i aaf itInaiaM- ra.inrialaM wilb a hiyli pndain 

• atalM4i>ni in iba aiiM-naa aaf .o^ar. 

Tbk lanlalita ai|4atiiitiiHi 4a^ ina iuirnrf lo in<|ily 
ibal iehiraa*a laxialaiiaan raploaral only Iba riimbitilinn 
aaf janifain Naar Ibal iTlnat4,V'ia ajiia« nail prtwml |aa a 
«»a^l )an4ain mlabi4i.ni. a. waa by 

VVbrIanrir.* Tin- ri|4anataan .up|»ar1ia Ibr tirw, how. 
m'ar, that Iha Crnbirar alfarl i* naat a mmwal of Iba 
aaliaio aaf n-piratiaan i-n |rlyn4yMa bat a 
■*'P****^ limra.a. wbiab nnlaralaia Ilia »)nirin|r iif arl- 
Inlaa iaa4».|m|a-« by liar raiiiilin.tiaan aaf aatramlliilar 
irlnaiaw. Tbn., Iba t'raiilnv a-ITaart may ba- b rny lo tha 
rraaliaio. wbirb nnab-rlia iba a4iniulaiK'a aation of 
n- |airaliian on a-allnlar nnalaali.ni I Pa.tawr affawt h|. 

Tba inrrhani.|n aaf tlia> rlfa-al ia liriii|; ina-rMiyalnl 
furl bar. 

(Irro Roanmiai. 

Mnania A. Rowis 
^ famniiB WanoMoi 

rairaaiuTv or )*r%^»TUUKU 

APPEARANCE OP SKELETAL AENORMALI. 

TIES IN THE OPPSPRINO OP RATS 
REARED ON A DP.PICIENT DIET 

The fvtbiwiny aibn-nnliaan* wi-rr inaala whan mli^ 
nhta4i warr raaml on ab-flaiaoil alial«, wriw brad. AB 
ml* naiaal wair of Ilia Siiminua-lbiwlay Mrain. Onr 
ynaup Ilf fianobw waa n-afvtl nn ■ iliai riin«ii>tiny of 
)i-lliiw taininiaal 7S |irr rani, wbaal irinirn 311 par 
mil, rnhaima rarhnnatr 3 jn-r amt, Mnlium rliloriab 
r.l*. 1 par mil. (Rlmilawh ainl Mark raHtilnymir 
ilirt Nn. SMS),' wbiab waa mpplrntmloil with riaa- 
•rrul (oMb ral rwrrivrJ M I.|T. rvary Imlh 4ay). Oa 
Ibia tlm animala wrrr iHaniral in yniwth awS 

_ Warbon, K. Ibaowt-r anf K. Xryriain, Raaarbrn, 
/rM, iKi kW, IM4. 

7« IHalima anf A. lirrrillr, Rtaarbaw. 4mir, tti ilSla 

• H. Mrmbark aa4 A. Itlaak. J»mf. RM, fham, Mi 
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TIm- tiiiriiw .•t>ni,.d nt „f 

U' fi.ur nifiitlis iIm. nvnl.ir ryrhn ►Urte-.l nt Maim 
'•Mir uiid flvr hkmiiIk, i|„ ijr.i ,j 

b.^w.vh flic .iij ,i, „H>iilhs «| aiiirti hkt Ihr raU 
inly I.I.IIII 150 K»m«. I„ ,|,i. 

■niUMl«, 32 priviintirir* ucrr tiliMniML A of 
IW .vi.uMj{ ««< |,y 

mMin-aa MTlMMi; ..r il^, J07 „.fr .|.|Mm,lly iht. 
nwl, whilr 57 |.rr^nt.Ml tniilli|.|r nwi^Miiliil almor. 
Mlitirt. 

Aw nlHMinnitlly 4ii.rl iwatiilililr wa. fiMin.l in .1*1 ani- 
»w«l». Tlii. ilrriTt %■»» Ml iiiarknl llml ||,r tutiptr waa 
MpirasI In a bivr t «lriii. Many animala alnt liaii 
•trf.nvwMl Mlninlii... N>n.larfy||.t4 ,.f J.iTmirt 
fraikia wraa ••l.inrj in *» y..ui,(f. A .|i..i1 tail wa< 
■WI m 12 aiiihialM ()|M> bMiHlml awl f.mr «f lU 
y.M...s arrw rlmrtal by ibn S|wi|iHh.U awlb.al I.. fariJi. 
Ulr lb- Mwi^y ..f ibr ►k.-lHi.n. 1. <2 ,.f |b«»- 

tb» hwrrr br» ►ImiwimI fvrfnHiiin in t-itr or ab«rnr« 

• I!T *'• '*!■ J-rtrif.! Of aliM^wl; 

W -- Ibrt* oai fii.|.ai nf Ibf rtla.; ai»l in 1| tbrrr 
»•* U lb- rmi-f, ..f o^iAiofi.,, nf lU M-ain«. 

Aw^b-r fn^p of -f the ^ rtr.in »a« 

ivaf.-4 mm m-HT •4.a|natr 4irl cnai-lini; ..f tWb.w 

^fwiwml .« ^ 

riwui -aHwoalr I p-r rtni, ai.liom -bbimlr C4‘. I 
p-r «-«l, and drird |.i,r liv-r 2 prr -oi.i Tbia di-l 
rr-mh^ m »o-b Wflr, gjumik and drTrb.p«.t.l ..f ibr 
ar.iii»K Tbu rnmp oin«.|nJ of 21 ,|,iab 

3a i.rnman-wa f.-ol|inff j. am y,^ ^ 

Ibr Ult-r dwioid d-r.imiti.v. of |bc Mai|.|,U, 

hk- rb. 1 ^ dooTib-d in lU imni..., gnoip. 
TI-- .ally -tliTnal alawmialily nlrM^-l in ||, 

»|*nns ,d ll«. aninuN on Ihia di-l »•. aU nrr nf |b- 

il r' of lb- 231 ynin... 

1^ liny ,bownd n..ii- ,4 Ibr .Ulrlal «b fonni. 
!•-» r<>aiid in Ibr prrrioua gnimp. 

A Ibird ,rr.-.|. of 12 f«nalr ml. «f ib- 
i»aw^ .Ira,a m.-d on an aditpulr di.^ (||,U*. 
•w.l.ftalnm of Sl-.i,l,w*V ato-k dirt).‘ Tbiriy |i|. 

ir* . *" ' mti.i«.-d of 216 ynunc > 

fhw alwwmnal animal tra. noiml in Ibi. uronn. It 
»< iirlnd only 2} craio. aiwl wlnm rlmrr.| .how-l -boft ' 
ami an alnn.nnai at. rnitin. Oiw hui,.lrr.l and ' 
yomiff in Ibi. pr.H,|, nrm rlran.l. Ul thry 
•boa.d no almormalilira. 

At Ibr |.rr«ii| lint- «r .rr nlmdim; Ibrar -..Nff- 
•bmf both R-nHir ami nntrilbmal linm. 

Jnarr Wahkaxt 

Tnr rniu«.a*a Ibrnrirab UtMt-wm* 
yWxaarmii .an rttranrnrKr or PManira, ■ 

vBirranirT nr Onrtaiiafi 

nr MrincMB I 

«r r*«• W*. »•>?. ’ 


r/r,>f K V*ll» !rj, «;.<! 

’ C'EMISTKY AND 

, PHAKMACOLOCICAL action of the 
1 CARDIAC GLYCOSIDES' 

I Al.Ti.aiTinx of III- nMili-iilar '’riM’lurF of a driiR 
I fn.|,M„lly r-.i,l|. in no-lin-ali.H, ..f ,|. |.l,arw.w..|.si, 
nrli.ni. Tl.r ilijjiliili. l-.lj,.,-jj.l 
-•wiilnnaliotia id on- or iiiorr with li>ilroa\lar. 

I•M,.■. of .u-nd by.lroraHam.. Tl„. Ni,t;i;.i>l« ll,- '|-n. 
ailnlily of liONlilyinir ll,- di^'ilalia l.«iir. by r. iduritiR 
lb- mcar wilb a laowlilalur, Ibn. ••M.iioini; a -ardia- 
Rty-»i.b* f.,.drrMb* ohirb Biirbl n.ilanly |||- il.-iraldr 
llH ra|.-Hli- arlbma of l-4h druR.. 

Too nH.I-nilro of il,-..|.bylli,w. -a,, b- -Mobirnd 
•iHOinally oilb inir mob-nb- >4 a {.•riiin ol>lbim-d liy 
rm-ning :h.- rmliral fi.wo -.|ii,l|. 

Tbi- dim-ttixlaanlliiii- g-toii- -an !-• pn lund j< .tw.ft 
nrt^r lib, yi-lb,* cry .(•'N luving i ni-b-.ilar origbl 
of 7V. 2 a, .1 an no|..n-at formula .1 I VSn |||i, |«i’\w 
Ipfr-onu.l.y r.M I^N 03 (17 117 02 Xf) 2 2II20). 
\Vbm in>,!-d inlra..ii.Midy in ml, ||«. b-tlml .b.^ of 
thi« lb.<t.p!.y|linal-d ginin ia mm-li gnol.-r limn Ibal 
oliw b niigt.l br rs|«-|-d •«■ Ibr lio->« .d lh- aiiMmiit of 
R«.in n-d in Ha pniMmiwan Tl.r bihal do,- .d a 
iN-.loxi.,ral Miilurr .d ib..2>b«ltiw and Ibr R.nin, .« 

oiW l..imt i, in pro|.uTi.a, lo i|. R.„in nmlrtil. 
Tlir llM,•|.!•yltitu,l-d giaiii^ H,- M|ui|I. gly,i..wlr, ibr 
im.baoi-at mitluir. o.mI aU, digilxii. >bi.'w lU lamr 
pr.Rn„iiai of rt-rln.’ardtoRm|ibir rbang-,; T natr 
inv.t^om ami i-niri-iilar prrmalurr hiata .«-iir with 
Ibr mnm .bot— o| Ir..|i>...ry. wbib mahl rbylhm ami 
«-nlroiiUr larbxmntja a|.|.ar alirr appr.iaimalrly 
Ibr .uinM- |••-rr.'Magr of llw b iL.I .b—. dwop^ in Ib- 
S T MRnnul. hma.-t-r. a|i|a'arrd in a far kmrr |mr- 
.•nilagr .d Ib- animat, givm tin- tl.,>|4,\|tinalt,| pnin 
limn in Ibom pxm digitalis M|iidl» gly-.-i.b> .w a 
imrluniral mi.liirr .d llM,>|4,yllin and ||.r o,,„l|, 
R-nin. 

TI«m- pridiminary ,imli.a .na-p-d ibat dino'lhyl- 
lantliiii- and lb- M|iiitN p nin lw«i ln, n mmbinr.riu 
a viiicb- Mioln-ub* r. tainin|; Munr of llw digriab, liLr 
pro|M-iti.'a uimI nr.lilying irlimi. I'urlbrr almln-* ad 
III- i-li.'inirnl Biol |dmr,mi|,>bi|;i-al |N.>|nTliiM of |bi, 
pn p.iralion aix n—-.niy- a, wrll aa rliniral Umlir. lo 
aM-tnlnin llw llii'ni|>.nlM' rain- of ihr tIniR. 

J«a.M>ll K. F. Itiarnav 

Rkim.ii a 11. laiximir 

n.Tii l.atri, llo.nr*l. 
axn llxav.an Mm>i< *l m iioui. 


THE NATURE OF THE ANTI-ALOPECIA 
/ACTOR 

It baa rvc-HlIy brm -bonn* Ibal ibr muiirr n.|ninM 
a nrw vilamin for normal Rnmlk and Ut mainlm, 

. ' N-dl-^l |•T»alrb IVimftnwMrt of ib- IIHb 

**^*..**“*l‘’*“' IVparln m of M-dirla-, liar- 

«atd M-dlral nrb-.iL Itwran, Mam, 

• TWa ff-Mral on naa Mi|ddM by Patbrr Ham, lor, 
W«»f«'rRlrr« MMi^ 

• l». W. Huolby, daar, Hwl. |Mi IIS, IMA 
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Hypervitnminpsis A 


Hv T. .MOOItl) .i.vi» V. h. \\'.4Xll. IIiiuh Xnlrilhtitnl lAi'tornlnrti, f.'nirrraify o/f 

nitd .Ml ilitnl /.'•wiid'A Cimuril 


iHrrtIrnI 22 .Mnnh lOl.l) 


.'r.iiy f'trin* nf injury nri’ kiMiwii In iHioir in ••\|*<Ti. 
niiiiliil Hiiiiii.tl' nloM iIm'v nfi* Midi lmi'oIIv 

I*.Ml ...ir »• ninniinlauf f,i|. i,f r iii'aI’lifiinindii* 

vil.iiinn ,\. I•ili.iliiiilii,' Niikiiiiiir> 1 , Knu'nk.iini 
Ik|lit'«il*l (1112.*1 (•■ ■li.il ()m. ••If.nO Ilf I'Xj-i.aa III lio'ir 


i'l'iiik' '•uiHi’iilr;ili* ‘IliixiiTiM’ %*lwn cinoi iir.illi to 
ml a Hiol iniii'. niol uliw’rvial Id. i .if Imir. onoti iiti o.n 
iiimI ii.trnlv.la Ilf I In- Itnnl !• i;a. .Mn r la-roaU \ .ti v 
lluni ll fi-H ililk * III aoMTill U.a ka I In' llllllK'l'a ilo li. 
linfl III iniiii|iay liiiiy iliioni-rnlitin ul ilo- Imr, 








V..I. .j'( iivi'iMivr 

y i.M.i hi .m Miu r,„„ I. „ j,l, 

,1. t.ti.',.!« I I, ...irliiij,-' ill III- int-.tiiK 

Mll'l ImJ..-.. I ...I || i- . / „l. IIII.I I.M-r Mirlsiiokll 

(li'.lll '..im I III.,I . vri- I Mtitiiiiti .\ l■lt|||•|.||lr,||)• 
.t.isi.-ul,, ,, jni-, |. .J. iKiially ,I, 
«nl. ,1.1:,). i„ l.^s , ,, |,„„r; •)•)„ 

l.l.>'•■■v.l!l..,■■4 I.f III,' ,l„;.,,„. M* worli. ia ill riv.iril in 
Ih- III . (i. iia of -xi-, < „r \jt„i,iiM ,\ o,.ii-, ,.,r,n,M 
wliil. ,-iv.„ orally M.i- ,-.a,li,„i,.,| |,y llairi< A- 
M.H.r- (l!i:.>i). Cli-viilli-r. C.ai, | a n,al„- )Hi:u). 
Sii,i..l.i A Kiila.ii (l;..;ij. I..•.^i•. A !!• li 

^ l*■•lli,•lll (li.'j;,) ,„„i (l{•„(|., (iii;i.‘,). 

All.. -I. r r. inarkuM. i-.|..ii. v lii. l, ,Nrii|i..«| notir,. 
until I... illy |.,|.„| U., „i.„. .iv.iilal,!... 

Win i:.-(i,l.,,l l,y foi:,,,., A i:,a|,i.;,„./. (|.|.l_') anti 

Ik.ai-koi .V Sf, ti,„i, (l!l.i;i). T|„. fki l. l.iin ..f rata 
wlii. l, li.al r.xH iv.al .-M-. n of |...„,-,.„ir.,i... la . ai.i.. 
w. I,.,i<il. iliai l|i, aiiiia:ils in, •irr.'il Ir.i-mr.-a of ||,.. 
Iiiav l«..„.a i.f ||„. 1,.^., oi.a,M-ra in il... roiira.. 

of III. I.IM.I. t| l,M.t,.|,„ j„ ,..„„,vi| V 

III MiH.II ini— ill.' I,r..k. ii I 'l.l.. ..f ||,',. 

I>.||- v.i r,. aiiky|.i'..'.| will, ,|„. (•,,rniaii..,i of lai;... 
iri.vilarii,:;,-... u»..t,..sA M.H.r,-. Ili.U). |••,„1l,.r 
.l.a. rv.,li.an .ai tl , -I- |, |,.| |.H.i.,nH h-,. „ia.l- l.v 

•‘•r.iiin (|!..:i). 11 ,a, .V A 

Koa. iiIh ly, |;i;ia)a,i.| av . W i.anki. «> .l.|. u -ki 
V Mrol a i'.Aii (luris, H.„.,.,|y. a fanli.r .i.j.nv 
.as la ..,i r.-.a.r|.M l.y |f .... , |•l|.•|J. u |«,.- 

als .a.,| -t. ,.. I |,.i. I.. 

ifliT rv, ii'i*,;/ i-si-fsa ..f ti. i, ..airii-, ..f \i,.,ii,ni 

riiH U-.H|i,..r w.is inn i, ..,.„,f.i- iii„| n 

linn lii*. tlilliiM' I.I.S iaiti in v.irinns ll.•'llll•rall.-« 
liK-rilid by |,r, vioii, \t.ak.r>. If n.>i a .1 Minri 
ilH iioni.-n.iiiii niiisi .u |. ;,.i la',s.ii.i,|. ,,,1 a s. (H.rnt.. 
s|a 1 1 ol II j.)-iH‘r.il lial.iliii' t.i liti.'iiH.i rl..,,*.*. 

Wl.il.-, I,.,M,.|. ,. il „ ,1., 

>•111^1,si s.a.,,., Hof t i' r.r.' |.,\,.- M I, 

I Ifi at M.iii.- i|..iii,( liaa .r-|,l.iili,sl iiH l.t 

Inlli r vui niin ,\ i.-.|aa,.,l.l.- |.>r ib- 

•Mi ilv. iiii.i if s., wl,. iii.-r il |.r,1.1111'. , , 11 . ,,r only 
nil- ..f 111- li'si.ais ul,..'li bail' Ihs-ii n-iairl.sl. I'li. 
i'il,«*il , I-.*,, bi'.'r i,i''l I'i.'ly (,t |.4 1,1,1" II,* III*,,r,oils 
r '-N • r.il ii..ii;ii'i I. . 1 ,., iini.-l.ilisl 111 I |i. ,r l■<■nll■nl 
I. ,\'.-.|iiti !l-t.-,i. ItcN) n.,ii<'. .1 till- ill 
l-i-l r (.1 ,' „|.|,\, r ,., 1 .1', 11„ i,,ii'.,-i,).iiai'- ,,| s araiiis 

• ii,‘i'<. a,III |a.inl..| .ail .b.il lli,' oil uxs s|||| 

iui oM, ad.'P , 1 ., x ,„„i ,|. .|,„y,s|. 

... (•■'••i him' I f r Vi.slii.la au:i7t i's.n' 

xl I ili.u ii«' fiv,- '„).. |...,'|,.M|. anil Hot mi.i. 

Il' .1. r".|a.,,.,l.|'. a.lvi'io' „,'i„a, of 

.. "• I " II.HIM..11 Ml,., 

!•'I I f'l il,' 1 m •■I, • iniiUsI lo iii. iin.- I„i«'. 

*'• Ml-I, io lii'r.ai,,' in. k'i,„ii| on 

• I '• ", I'al lit., 0,1 i"i,iativ.'ly „'.-,iia,| lias 

•• ' " . > ' iiiai.,ii, \ 1 . ,1 lo (l„.,|...)r.|. iis.',„.|„ai , 

1 •< i|,.' Ill,I, n, tb— *b*'l. In out , 

■ -,*,.*.il*i{,^,, I'lials,,,, I,ill,( , 

* ’’ * ■_' 1 1 '* **l„'I, MIII,'II ,, >1 s .1 1 ,*.*r|,> I 


IIVI'IMIVITAVI.' O'SI.S A 


• lion: Mliili- MV |,rt\,' r,a,iii| a alnl, H)as-iin,'n ,,raar<lii,i' 

< fill l„ In- toxin „|,|,.,i,. |, il.'via I of vilainin A. Jl 

i nai l aim la* r, n„'nil, iss| ibai <',.i,.',.|,Ii.,,,.h ri,'b in 

vil.iniin A iin-i,ri,'i,,iiy rii-i, ai viiaiai,, IJ, mIikIi 
I is kniiwa to Ik- loxir mIi, || j;iM>i, ii, |,,, „t , xrr., . 

I liy. a lb.. ori.,,i.,.l .■N|'.'»in.,i.ts of Tai ,b.,o,i ,t »l. 

• (i.'J i) nniy finw la* laki'M nsrvi i-iu'- il..,i (b- loxic 

I l■lrl'(•lsob■ll■rv< ll not all (III, lo \;i.,i„.ii A.aior,' 

II |,r.-|,.niitinn niitil,- fro,,, ..sim, .si. nn.l |•l■'slnll,lbly 
fr,',. fr.'ia I'n rorio. ,| \’|,,',,ii,i. t,„s |,.ss toxic tlmn 

I'li\*.*ti I*.*!, *. , 

In ^•rn,l.• mnn-, s of viiiooiii A. ll . r-r. r.'. inaliv 
cniiiiH,ii,-nts otla r ll,i-ii tli- ,it miin ii,i-!.i m. Il Ls- 
r, '|a I'.ibl,- r,,» I.is.:,'iiy. !!x|s'ri"n,'" v iil, i',af,|>arii' 
l.i'l; |.nii' i-oiK-, nii.ii"s. inor,',,v, r. i. is ..U. aiiu'- 
k'cst.sl I, s,a,H. iiii''>li_'!it',rs tbit tb- viti>iii:n nniy 
not I." nii|itjt'ati,l ..for all. Alfl.".iL-!i 
(I'M..) foiiiHl tbai <'"iir.'i,triitrs l'iV' n oialiv to tats 
I -r,' liainil"A: if tb,* \ ii.iioin I,.,,! la « n i-"'ti,,\<'<| l,y 
nlii'...vi..l t nr.t.||..i;..a. .Mai-ti-ku il'.CIj ,.l...r\,-.'l 

• sill iilsMais ill rats ad, r lb*' i;i;,s i...|, „• 

liiil.'s u bii'b II kI la','i, li'ssl fr..,,i \ n ,io>ri |.\ o\i'|.,. 

lion or l.jiljo... foiiM-r ■ IV a .l;.:> ■..I,- con. 

liiil:l,,.; ll.., \ilni,i,i, « ,i it'.l l..\i,-. M!I!ii..: I |!,;t.*,|. 
Mv. |>n|<:ir'-l sari.'iis <r\*ti..i,i. ,l. r,\ <.|i,'s ,.f 

\If.iffini fot,i.*| lit,, los,',. f. t'i«.r« „,s..n,i.,,,,H.I 

I It a,no, ,V i„|,, 1 1,.. iiii.„)a,ia.'|.,l'. f,:'.-i ' hii ti.'iM 

• «.»' ), >rai>sl l,y li., ir ,ii(,'rH,r ■h.;i,I„,,iv ibaia.I. 

***** « • • 

• IM* tliti ||*»| . 

I III ^ , \ ,V I I ^ I I I \ f««'lll'< |J«» •‘MMtf* 

n-l.iiio„.bi|,UaM',s i,\ iiMioin.l i.>i,i. „i an,, loxiciy. 

ns III, ..sinssl ly ll... |,,t «,f la.ly. friM'tlltl-s. Ill 

<lis:ii; It.-a .1 f,..',, |.'«i .(i.b li\,-r ,„l. 

I Ilian, ti,n|a-'H. ,.| il.a I r,~ ni I'Xia-fi.'i.iaiis. of 
wbii'l, a ),ri'Iiiiiiii irv ll 'H-ri),ii.i;i t'.is alt,-.»l\ Ksn 
fc'i\.ii (\I,H.r.. A \\.i, ... |•l|;J,. I i,,i; , 1 .,. 

lo.X'tity ol xi'aiion 1,1 ll, |..,r...| .,% loi.il'i,. |'>.,-ni. 
1 .,-. IIS ,1 crxst.illiiH', s|. r. Tla' III, III,.- I, l• >l.••rri-it;•' 
tb'M'iil.sl by ll.iriM,':!, l;i:!;il,.i.Us ■,n ir.x—tic.ii,sl 
In ,1 .-nil. ul’i liri X l■.l•o,ll .\ o.nx l„.| la .tir.s'llx 
liix<-!v,si. Tb,. o'l'Ia.Mii iity I,.:* ..!>,» lanai la.-.-n to 
I. <1 lb,. ,'! ii,o. o| \ r .V lb s i.l.-rr ,l*.i.lsi „ihI 
i.lo'-,s tbil bl•'l..l s ..i x.i .n.iiV t ...'.•I l» 

Ih'II. tii-i.il fo an'ii, > 1 * ..••x.'ii i x..--. ,>| x.i.ui.ni .k 
Ci.ia-cnlraii-. 

i:.\i‘I.i:i.\m:ni AI, 

Tltr tt'j-ir.l-f itf ).,.#« , ,,„,.«*ii .1 *,i/r 

,, „»»;./ 

hi ft. I, a|as'iii„,i of cry >I.,!|||,«' Xit.iloia .\ 
n,- ‘.n,* (/, I |."<.ii I.., III.' n.sl.ii, I M Is kill by 
|a,.ti.|.si l,v Hrifi-I, |i|,i_. II,a:.,-s l.i,t Tot.-.i ibi ii- 
.»l>i;,.-iisl tat Toil 1. 1 1 .». II Mas .1, olx.sl , 1 , rti.i. Ills ,.,| 

r,\ xoooi: mill • i.os u.-iabioir »•!* c* u'. xi.-n- ,•lx,'ll 

a I'.i. ,| ib* t i-oioisi,,i|, ,,| , as. ,11 i*,|il, sii'.'.ir ,'hhi, ,(r,.s| 
Xiii I ‘•n. aa.| s,,|| loiMni,, .Vi p.iiis. ,\ nnii-ioisl 
ilil*,.',l.l of It'l* s.*1,11,1.1, of \|i„,,.,., a,'.'I.if... , ,,iii 

x.ilioi to .'in.iuMi i.i;, ,1 >,ty ibaiin; tin- in .1 il.i\s ..| 
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iU:ii".r..m ... n vo.!.,! - 
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..XW. 1 v.t........ A 1 ..i >nv-' f-T 

,i-. 31. li "'i* r i' 

of ..IMiil.v*.-. fro... »»"• .'•‘"f* 

• fr.-.|.i. nilv ol«. rv.-I;.« rrtil»-.r f-in.. 

,.0.1.. lM.v.ovv.r. .M «r liH* coi.ifx' of ( 

n-A* rf ill" >“>"”*<••'•'.i* •nkyWiw-.l vuili ^ 

AV,.. S. ..Hil•• rHiH of '“•H'li 

flH- !in...l irn. iiM-r-r-^nl »« UH* .Mr.. -..1. - ■ 

4 5 V. of 11... --I 
will, l-r, n. ..f ..r..cl.wu.l. 1 iH- V 

o.W.un...v O.'-i i..i. I- 

nui, A .-SI...** ) r.Kn iv.-.l II-* iJoi. I'O* 

•l iilv i:.....|. 3 ( (>xi.li/.-.l v.t*.n.nA )l.n.l iL* ««'"• 

|.y .li- ... l.i. l.lo.. !• linoiia... !..ul O-... 

..yiv.:.-of a mci^.- 
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r. li. ... v..!.. in-r-blo ill 
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■ . ! •' •• fi'- ,;, rit.-.,. ,• 

• f > , ’ I . , i... 

. ■ ‘ ' •’•‘t >•••■ 'I,'. : I 

• * ..• 1. I ll !■ , 

It ’ T •, ; . I , . , 

> 1 • 1 It« . 1 T.'i.- lit t. >! !ik .-r I II 

.. A !. !v 

f I .'•I-,<ll.^ V III ■ • ll III |.)| |t..•|J•, Ijiit I "I I ,, 

l!.- i( j> .1.., I, I it.l.l,. ten-, l.i,.; | ,,,| 

-I., . .i„„ ,.■.,1 .. ,v 1,. .M ,1. .-Ml ,...s hi 

I :.I ti.iv U.n . I! \MI,. ,i,.:iu:|i |„ 

II * III.- s I. , i. iitj, ^ . H rrly 

I.. ■ V ■ I'll 1 .' ■••rl !•' I l:i-,l|ii|i, i; it, .1 hill 


Ti' r'l .t i-J t:,,„nin .1 ok 

fit lit' r>it 


••r.il .-ti'fi* Cif wen* ciuH'<1 (Mit f<» 

• I.IMil- Mllflll r llw JiUTilll* llil-ll|l.|Tllili:i- ollsiTVinI 
liy II IMV It 1 p-t kMiiitit r.iiK i-iv. II I Iiy.. III. Miiitts 

• •r n-I.Jiv. I nil ,....1 HM ijlii .l |.i viliiMhii Tho 

iioiiiil jir H. ilnr. in m|;.. iii.mn,. f. i,,..?. Kiihli 

. .. . iiiixi U iIh-I Ilf ll ii.irnl AhhI ini,',. ,i,i,| 

l•||•|.Kl■llh■l^. li.,^ ll.i I v illi lll•:t• .iiiDiil sii. ,;iri!M/ii.i 
v.-ii- lii iii ii-il III i|,|. viuhiiiil Miii'iir. 'I hi- mi l.- «.h 
iIhii ruiiiMil, mill ih,. ,|j,., ,,f 
«‘liiiin;.il. iiiiiii. li.ii.-ly iir nfi.-r mi iiiimiii. in ii 
imiil.iil r.m .!| ulm h iimttijti...| xiimiij.i A i!l i ■.liitl 
ill III! iiily iiitiliiiiii. Ill i|i,,,t of t|„. e.x|»Tiiii< iiu llm 
ilii‘1 il-.i| i-nit .it.oil c,i-* iM Mi.Mi- iliiiil 

yi'iiit s ill iiiixiur,- .-i",, ,si, I r.,( 3 I"„. llii- ,,:.|ii| 

nHii|Hiiii-nliiiiii; lilt lM>iii-^iiii\< il l■t|>l•tlll■r jmt U-iuiv 
fiiiliii/. J.i Kimm <^x|t.•rilll•■atl| llm tiiiii|K»iiifiii of 
lln" ilit'l M.I 1 \iirii-d ulifliily, ilm imijii ililii-ii ncin 
Imiin; II riilimiinti in ilm fm to in'-,, „||,| ||„. n 

till III 111 li.i' i.rit'fl Ii\’ till tijiuil tijiioiifi of 

iiiiiimill*. No I viiti'iu'i* wiVK (ililiiiiiril to ■ i ilint 
lli<*Ni* iiiiiinr iil.’rrntioriii mi'iiiiiriiiiily nlfocii'ii llm 
<oiir.''i'of pi .>(i)t .nil. (III t Imot )mr liHiiit, I In* iiv/iiii’tioo 
tif ll.■mlIl•lrril’l;^‘ whh vili.lly nfi. rliil iiy ilm >iiii.m iit 
uliii-li i-xtf>s of viliitiiiii A w.is iiiii<Hliici-il into tin* 
ilii't. 

Mitniit ••/ t^tu:iiin A. VitHinin A iniiric 

.'■v,i|i ill r'„. rniiMif i.'M-im i.ii. hmly ai.nm up 
ill tinmiiis ii'.l !•< i'll of llm ilii-i. ()| |mr i-aii v' i “ii ril 

.l•t,•• III i.i i' *1 ,, 11 . M'l '.iiitii A ij lily aj li-. cr 

•nl. 'I Ik* %).. vi> i ’ll l|-•l^ v iK kiiiilly liiiiiiiliiil In* Aili-ii 
A Miifiliiiiy'i l/tl., i:|mI ciiiiliiiimil .'itl.lKNi i.i;. !*. It 
vii, ililai ll i.;ili iit,ii-|h4 ml lo iiiiiki- of ilm 

•ll •!. '^ii'iiI .M,- iiliH Hi>r<'ol,<:iiii.Ml mil ll Imi [i <iiii'>>,>4 
.f«t' iii i*i \ .•ll 'I'.r Ums..k. of•iinplii'-iii li a ••, ly 
III roMit'ii,'<1 Iloltlf til 1 , 1 . 1.1 of imxl (■■•li.inii). 

• I.l* IIIIII rli'i M lir*il lint mi ll l.••| vii’ll I Im tif li i'nl ll 
<ini| lui iii\'.|.r«i ijiiy of iT.-i.M.iiiry in ili!!.-:fi.t 
1 iiiiii/iK. Ii.>i« 1-111111 III iiiii.,|oy of llm III, II i-!' |,im 

iil.ii li li,i<l .ill'I :;-..ii, Inn ;ii.,n mi|ia,--.-iiii ||■,.l^ 

llml.|..iiili-.'mx iirnil ,,t ll.i-piimtiniiof lli. | I.im-iiIu 


No. l-f V ... •*« ,tf 


\ l!.•■lli,| .V l..|, 

(•>} \V.'!ii.| In l;i 

l'-) >: '■•tli n lilil.iv> JJ 

iiMi r l•■llu* 


• 'l«'ii:i.' 


r...i ii.- 
• t 

ii.ifi .r.. 
Il•li■•:l 


l-O-* io I..i*-|li,i|. I 


I III- rK, 
«?' til or 
i-iiii-. 
Mil Ik III 
I I .l 

h.O‘iiii.f • 
lIlHpl* 

I 


IMUi .lly ... (ii.-IkiI. I,ml il... .•,..|..|....,,,o,„ 

.. i...;m,,i.>( pn....,,,.,. yf 

.•xl. .. .i,.,.x,,,,v.....,im„of|,lmH| m llmpi.mliniiof 

III. I I.K...,!i, riMlM,,,. iihiin. but ill M, V of ,|„. 
piv-i iic of ni.iioiMtl l.f .ihI iiiiu,..,.^ i„ (fij., n-t'icn 
.U.i.ni: l.-.-.,ml pi ..,0 m.y llm cvrl.u,, ,|..„x-,in„ of 
III. .ormH.ly v.iia ilil.m,.!,. J„ „pr. „illi ,lm 

V.-vi limt llmn l|„.p:.v.iu.,ni,„.||,„r,|„|^.,. Iiiiiloc- 
<•(1. i-il m.i i.li-i.ly ll... <.r...|„r,. of ilm f.h.|uxv.i, im. 
JM i.i.-il to Im iiM.rv or I..,; iiiiiiiinl. * 

It im.-r hr V,w,.r,I,.,I Utu-rn |„uc Umii 
cnniu.-il i -i •^|,•||v< r^•■l’ i.lmtimr iitivo or .l.'mi. J|, 
pr. •Ilf.. •Im iinHr,.i|.. loiii.l not U- v„l,l„.,| com 
liiim..i.|y.ni.ilof:,.|i il V .. ,0,1, riil.-vhi-rlmr 

m >’l.x ii-il liiioiv hmi I.I Ihiiii „|jv,. or iloiiil |'v,.|| 

wlii i, llm jm„m ,v. r.. Ihmii nlivo limy u. n- iiol 
n-iii.-il iiiilorH ill,. Iiioili. r « M•.til,l| HUH oiuuijiHl lo h 
iiiix.-il ilioi Ilf i,ii|-ii,'l fi-ii.l .iiiJ 5 ' 4 . 

,/oMr^o/ r;i.,K„„ .1. A v..,..rii,..,v <-oit.|ivi.r 

oil ’«:<»>i.|mi<lMl’.coi,l,ii„iiip 6 (N,i.„.ofvim,„i„ 

III. ; Kivci loi iO", of llm ilio, from tim of 

ft Mi!i/.,it 1.111. Tl,c ij.nli mtiik, of viluiiiin huh iiboiit 

h-Hmi.ii, 'J'lii. r#''«ulti Will-: 

* No. I.f IIIH-H pf 


^'i» .iiiiii .A f'ivcn 
•1 ii-ilui 


^Tolf.l ('|.rti:i* 

Iki. Ilf lull iiiiir. 

r*l» rl.Hi’tf 

0 I 


IViliiiv luttrr*. 

of rli'H-l or 

ii'i|.tiin. plivi", 
Uli'iii Mithout 

n, f it I.l 

ivHiirfi. Iiiii*iiii.t. 


Ill llii* .•:;|N riiimiil oi.iiiiuln huh yiv. i, ,i, „f 

tIm II •.I.!! iliKxl yn«,i. Jn oiii of llm four niin Hlijch 
MU viv.-ij iMiiiir.lioii III.- liiit.T H.iH imiiiii,|i,iih,.,| |,y 

llloi,. pi-u'liM- I.. lliiili i, o -.lilt. Of liv-,. 

oiI-.-i i-.it. whicli H.'ii- :>i\|.|i llm oil .'> of tlu-ir 
ill. •. i.i-ir i-.i-t liir-i'. Ill il„ ll■ln.lllull,.• i-,u no hi,.iih 
of iiuptiiiiiufinii vi r-. »■.■.M.-I lit niit,'.p.\ . 

/f >. ;|I 7 «•<//» ti-KrOir i; f. /,.u- i-ip/,,, hIuI.. 

H(H rhii.-i\ufK.uiliii.. oil. -.-\ .-iuI yo.ii -i ot.l uihI Iii..hii 
ill r.-loiii, H-iis civ.-ii I I iHii iiiu iihMu" . of ill., .lii-i 
fl.mi 11 1 - till..- ol l-.-ll-H. r,. h Hll.ll.-nll HlMflVl.ll 
to iv oiti.-r mil. for il.n |.iii|hi>.. of uii.nli.'r in. 




) 









I 


T. Mi ii::;: a::i> v. r.. 


•\ i It ( 


•I. I I 


. . « »■ . I 

t • • V (. I'l 
•)!!•* \%i !.• 


I li 
!■ •• 
»• 


inr|! wi. 
I ti >11 
• •r 

i« » 'fj«- 
ii.-ii 


I 4 t(• I % 
• • kI fir 
'f!i% 

Vlllii.lll 
f .lift 
li If 
liii.'i" 

I 


I! i.it. Ii.iiifit; firilii.i| il'vliiii-il ill ufi!j!il 

it " M •! .I'.r ... niiii'i.i . till li.viiiiif \rry fiiifi- 

'■ ■’ *• I ! I r f limiii.'M 1 fill MiTi-lmt •■III i;-i.Ill'll, 
••iiii . !! in-l fici ilii i.i'ly in t*.- in liinllli. 

N’l I ‘.I iT. i! l:iii-iM'i|riliii..i> «.if iintii'iil ill niij- of 
I (•• ml - III I'll.' I'll till it.l. 

■/ /<- ii.r >f. i tr ft •(/, rit,f in u'-iHoii to 

I'll r /.i.c I, .-I Ill nil |l|.'Mf l■x|••■^illll■lll4 on 

r< ;>l•>•l1l'’Il\l• iiliiiiiio'.filiti N iiiiTiiM' liiii'iiii>rrli«):i' 
I !l••Il•f..|l• niilv n->ii!'i'i| ujifii ■•xrififi of vii.>111111 A 

iiiif I'lVfii Will,III |ii ii.i\ « cfifi •'iiiliiii.'I'lii-iiii>ji|i'ii(i|i 

of li.ifiii'iiili >,•>• ill r.ili 'jixfii oil* v'llliiii lliii ]•■rllll| 

III.H’ !«• «iM’ilii.ili/ff|; 


i)iih Iitii;;iiii Itilnkr 
(III) 

40.1-i'l 


Inciili'iifo Ilf uli'riii^ 

h.ifiniirrli.ii'c 
(I mil of i;t 
I out of 11 
0 nut of t> 


U>ti ii.nrif-i'tt ill ivliill iii>/,./>rrf/iiiiiif nttt ijircn 
riyf 0/ I •ii/.iw . 1 . Ill iliv |'X|IITIIIII‘III 4 nil llic 
liii-i< of \ii.iiiiiii iii-i'iiiii'*iiii |iri'yii.iiii rniH, 
liM filif'l ill II |iri i't‘i|itiL' |•.lr.l„’r•l|>!l, llll•'ll:l•r^ll.l;'(• 
II >lti'> ntiil-l lli.lll llli- ll|i IIIH \' .14 ollx-rXItl III llll'if 

i-l.iliifN. Ill Ivio iiiiiiiinU •■lllM■lll■llll•oll .4 llll•■•Ilor• 
li r.'i 4 Xf.'Si' ii.iiiiil III iliif liiiiit li'Ufi. .\ ciiii'liil 

. ii..:t t.i.l.il In n-vi- 'l iin,v roin- jmiIi-Ihi'; 

• It * i***i(( •. 'i'lif tliir.l rnl ii|>f>.ircntl,v l>|. 4 | 

*i:'..‘l; t;! Ill'll l.••lll•^r iiijiir,v c iii'f 4 i l>y 

•.'.••11..ill I- if .. i iii !i!i / III !i.i,i| iiii> I'lir. 

\\ 1 r. f . 1 '.Il.i'l \ I'll || l•-|l|(•|Tll<ll!l' ill nOlllf lllllll.f 

ll4 V. •ii.'li '.It I ',f |.||| j •f l-u* ■ I if illi'lt lirr illl'i'ifl ii.iil lull 

ol U ••ti ■.•Hill .1 fill I ill fii-ifiit ill viliiiiiiii K. vvilli 
.*• ^ittf»f, ;• 1 I iii| iiii .11 I.: .•I1..1H11 i.n. uf viinniiii .-V 

' *1 I'.'f i! Ji. f'l .III. I ifijj lu'ii mil Ilf ri.\ rflH 

lii'-l • 'll Illy iifiiT riT.'ix im; 

■ I . I If • . 1.1 I. r I' il !•. - riifri* If If ii>i |>r<‘* 

i' • ill U. ii;i I. ||,>| III iii|tfi|-iy ••(iMiiiil 
>1 i:-iitf 'I *.'fii.'l fiiifi'iiiiiftffi;i^ f,il il* |fff.,it.f oi*r** 
’*'*!■ )!■ I >'f* ** f ft iff .ll t| V. fif lliilffll |. ti.ii'jliol 11|,| Of 


:■ ! -I ..f :i.f'. I 

I • fl.-t.i ! fl, ,i ,i .i|.|..„|...|, 

111 .. . I•!l..n I . I. .•,! ;,4, r I 

M . f. ffi Hr... Ilf.,..;. . ,1 

• •ir.ti>.i,.,||i. r |4,| 


• * ** ' »'•'* M* -riNii^s.i ^trii Vfit 

II, » •ir!,i. r...|.,;„.,|..,„ ..IIII,..;, 

.. i ii.i .i!..tn,.! il,.' I.l.iii.;, r, 

ll... If , lift III I iti.f! , ,1.1 I,,„y,n 


I Ilf. (..Iff. Iff I til* hofli. 


Disi rs.sio.v 


//.. t, n 111)11, ill r...'/./iiiiii,n;* •f|„f I,...lilt I 

• I'fiiil.'.| 11' n.. ii,.ii,,.|.. iii.ft V,| „„,„ A j„ ,1,^ 

Ifiiri.fl III ,iil,ili|i. Ifiiiii in iiixir \i Ill'll I'll.'ll ill |.|i'|i| 

< Il if iiii;..., till,:. . („ u.v), ilmi i,|| 1 1 ,.. ij 

of I •..i.i;i t uliii il liiiii. Ii.'r|i |i'|Miriri| l!|.f Ii'fiili ,,f 
OM'iilofilii; mill, I.iiiii,. I'iiiii',.|ii|'i,t,.^ ,.,|||,i||^. 

i"|M 4 'ilir. .Skrti'iiil fi.ii",|||-|•.| mill li.ii.iiii.ri'liMi'i.f mi., 
ill oiir 1 x|K rii iiri'. ili|. iiiiifi i liiiiiii.i, rifii." I< ,.|iiiih in 
j;. |iiiii,.. Iiyif ri iimii.ii ifif .1. ni.- fniriiir.-f m.<m 
lii’i'.l roof flf mly ill _\..|ii|.f ifiiiMiii-f rnlf, niul urii. 
f. 'iiM.I \villii/ii; i'\<.|'|iiimi in ||„. , \iM.rii.iriii«. 

II 1. iiiiirrli.u'i il 0I..1 ||.■f|||l■ll|, if i,.,i iiuMrinl lo, in 
III.. ri,iriiir...l iiiiil , til l•.lll!| nils iln Um. 4 m.. 
|,iolMlily inn |. I,fi mill in friiciiii. 4, niiici* v.. ilo. 
im iril no Ijrr iloiui-s in our nl.lrr iiniiintl.i. lim inor. 
rli.ifi*. Iinii'|.\i.r. uiif fri'<|iii'iii. iililimi;rti iiti-^nlnr in 
il . ini iiii'iici., ilifiiilnilinii lunl Mf.v. iny. III. >4linr; 
'A .14 40IIII liiiuff l'oiiii.| ill ilio linilff of mtf uliidi 
lipjn^iir.fl to In. in tnnil I1141I1I1 In.fnr.i |||,.y Wi n 
'.iJI.fl. Ill utlii-m iii-iiiy inii.rniit lmi'iiinrrliti>;i. inio 
ill!' I'ifi’i.ra, or <.\li.ni.il liiii.|iinrrim|.i. iliiiiii|.'li n 

iiiiiiiifrivmiiiil, vl'll4lll|>|■llyLllHl.'Ml).|tl■'rlnl'lmf'lllnr■ 

rlm^'l• ill |.n.imiiiit in'.f. tiriL'in.itly i|..4..nli..i| bi 
Iluilu'i.ll (l!i;.’ij, ll|l|l■■.'.^f In In. Il t.|i. i.i.il ll|■llll^l' 4 |lt• 
tioii of ilip ti**ni’i'iil li itiility to liiiciiioi'rliii.ti* in 
Iiyi ■I'ri iimniiiofiif .A. 

Ill 1111111,1* of oiir Hiiini.'tf 11 riiU'n<>i 4 ol llii. nkiii wiif 
ofii-ii f.'i.n iirfiiiiKl ill., i-ii-.f, iio.jf mill niniilli. Tlii4 
infill,V IH14 niiilouliti'fl'i' >iiii. to ovnilofini* uiili 
litrtiiiiii, lull III vi. -fV of till, iviili. vmii ly of oiU 
uliivli |iMi«liii'|. ^kin I'. finii 4 ti 14 to Ik* I'niifiili rifl a 
l••»t »ix't'ilip li.Hinii iliiiii fi'.iituro or liiii-iiioriliui..|.. 

\*. •• li.ii 1 " liif.ii nil ill'.. In ii'|.|'iHl|im. ill,, iaiiil ciiini| 4 
Wllil'll Al.llflluk.t (I'.'ill; nl>f|.rilf| 114 ll.M' ri’fllll of 
injia-lin-,' i it.inim .\ i'.>rK-i.|:li.tli'.4. 11.- m .i-*, lioii'i.vi-r. 
fully iivaif. ili.it III., i ll cl r.mlii i„- ;.io«Iin< il lo 
an'«fiiiii.;i.4 iitln r lliiin viimnin .V. 

H;ilii r>-‘lniiiinnm\ ,{ •oc/ Artir,-if. M.'mrii|niin<i A 
Miclii'l (t'.i:*:*l claiiii.xl il'.n omI. liver oil miiiiL'oin/ifi 
vitmniii in l'>IiIi< a-tii'.*., o.iiifini'fcnri y l■l••n wIm m 
I fllixn jniff. lilt, iril'll. tn;|.|| .» I.i;‘;h..|i ||!t;j.>) 
fl>| |.iM.'.l Iliif i'.i;i|. Illi.>11 null ii'i." ihI to i'ni|.|ilI r 
oil, l•nl lni;nil lli.il II mi.mIi'IiiU* i.vif.f i.f v'lainnif 
.Uni IJ li.ifl no iiuiiii.iii. .'ill vi. AI>Ii.ii!'..|i iioriii.t.'li 
lli>' i.it If not li.iM . Ill •c'lriy, fin.*«. ii 14 iiliU. in 
i.,Millif -i/.c itfcorliir aviii, Vmlil.-r .V Uoo iili. i)^ (itiit.s) 
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|wctcd rcl.ilive innuciKnisncss ami lherj|)eiitic 
ineffectiveness of, mcrrurial tliiin lics in p.i- 
lienis with renal diva.se may be related to 
the presence of marked proleimiri.a. 

Addendum, .\fter submission of this palmer, 
we liecame aw.are of work done by Havill, 
Lichty, ami Whipple,(21) showinij lhat Ihc 
loler.AiMC of dojis for mercury bichloride was 
increa.Mtl by fretpient hemoj.*1obin injections. 
It seems reasonable to assume that the mecha¬ 
nism of prolcTlion from the toxic action c»( 
tile metallic ion Mas sirnibr in this iiolance, 
since hemoglobin, like albumin, is re.ib«orl>ed 
by Ihr proximal tubule cells until .saturation 
of the rrabsoiptive cajiacity occurs, although 
Havill and his co-ivorkers did not rel.ite the 
prrdective effect to the occurrence of liemo- 
globinurb, which they did not measure, sug¬ 
gesting iastead that the pigmented mo\-ty of 
the hemoglobin molecule was resjwnsiMe for 
the protection. 

. 21. Jlnvill, >V. II., I.irbly, 3. A., Jr., »imI AVbije 
|>lp, (I. If., J. Kif. ilal., ]»S*, r53, 027. 


Sitiiimary. .\dministralion of human al¬ 
bumin to rats, with resultant iwuteimiria. pri.ir 
to administration of tmrcurial diuretics. 
<h.irp1y rerluces renal toxicity of the mer¬ 
curial. This effiri is attiibulrd to inhihiiiim 
of mercurial reaksorplion when the tubules 
ate saturated with protein. 

.Simultaneous administration of human al¬ 
bumin and the mercurial enhances toxicity. 
This effect is attributed to the more rapid ak 
-so.'inion of mcrcuri.d, toncomilant with m..re 
r.ipid reabsorplion of protein during the tubu¬ 
lar loading pliase. 

Tlie Nullti>r erntrfulty arkluiwli-itg,-* tlie iaral- 
U.il.b- irrtinirM) aiMUtatH-r of lIrb-N J. Vrrea and 
l:iilli TaniKiirl.i. lAr. J„U;,nd 3. R.ilker rrtioo-d 
llie iii!rro«ro|<ir lUfliun* luadr fur )>rrliMiiaarr 
The I'rtliiiltTr Kluilbt wiw aided by J)r. 
Many Cohlblutl, who kindly rerlevred and dr- 
rrriU-d tbe niirr«w»|iie sitIIom. 

- - - • _ ... _ 

IbTeired XoA ember J4, lPt». rAE.It.M., l$l*, r7r. 


Fctnl Death and .MaldcAcInpincnt Resulting from Maternal Vitamin A 
Dericieiicy in the Uat* (17543) 

James G. Wilson and Sthpiianie BAnrii (Introduced by Karl E. Mason) 

From thf »/ Aimtomy, Stkoci o) MrJirimf »nd DtHlitIty, Vnh'trtlly */ Korkrilrr, 

Korkfrter. X. 1* 


The course of pregnancy irwy l>e ses'crely 
allcrc-d by feeding female rats a diet restricted 
In vitamin A, the sc'verity of the alteration 
Iteing roughly proiKirlional to the degree of 
vitamin dqrrivalion. Death and resoipllon of 
llie fetuses, prolongation of piegnanc)*, and 
delivery jf stillborn young were r«i>orled by 
htason(I) and Cannon(2) who employexi de¬ 
ficient diets with little or no supplement of 
vitamin .^ or earotene. Warkanj’ and Schraf- 
fenlx-rger(3,4) using similar diets supple¬ 
mented with .snull amounts of carotene also 

• Hupporti'd by a grant from ibe Xatrillon 
Foundation, Jne., Xew York. 

1. Mnaon, K. K., .fm. 3, Aont^ 1M3. vS7, SOS. 

:. Cannon, Sf. f)., Fnor. 8oc. Rxr. BtoL. Atm 
Mk»., It40, v44, l!f. 


nolc-d a high incidence of fetal re.sotptian; 
hut, by inlerrujding pregnancy at various 
linn-s from the 13th day to term, they were 
able tn^obtain a mimlier of living and recently 
dead felu.se$ and newborns suitable for histo¬ 
logic study. The eyes of those offs]>ring were 
foiinci to bear several des'elopmcnlal anomal¬ 
ies, notably: foltling and c\-er$ion of tlie reti- 
na, ixTsistence of the choroid.al fi.vsure, ab¬ 
sence of the ciliary body, and posllenthrubr 
rd>rnp|.xsia. ThiLS, deficiency of vitamin \ 
in tlie diet of fem.ale rats prior to and during 
pregnancy not only reduces fecundity by 

S. Wnrbnny, J., and Brbraffntbrrgrr, £., I'aoe. 
Sor, Exj*. Biou AKo Mea,, 1844, tM, 48. 

4. Wark.nny, J., and BrbrairrBln-rKer, E.. Arrk. 
Oi>k1kol^ 1844, vSS, ISO.. 
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causing fetal death and resorption, but also 
causes dt^'elupnK'ntal anomalies in many of 
the fetu>es that escape intrauterine death. 

The widespread interest aroused b)* the 
success of U'arkany and his collaborators in 
producing congenital malformations by means 
of maternal sdlamin A deficiency makes it 
desirable that the work be repeated in another 
laboratory. To dale the only published ac¬ 
count of attempts to repeat the experiment 
elsewhere was that of Jackson ai J Kinsey,(S) 
who did obtain a few newborn rats with ocular 
nulfornMtions; but the positive results of this 
inx-estigation were of such limited nature as 
to cast doubt on the facility and regularity, 
with which such defective young might be pro¬ 
duced. One of lu (J.C.W.) has been asso¬ 
ciated with Dr. Warkany in a morphologic and 
embr>'ologic study of the malformed fetuses 
and newborns obtained from the experiments 
carried out in Cincinnati. Since certain ma¬ 
terial needed for further investigation of this 
subject (placentae and early embiyonic 
sLiges prepared especially for histochemical 
study) was not readily .available from Dr. 
Waikany’s laboratory, it was decided to pro¬ 
duce it in this laboratory. The present report 
relates the repetition of the original experiment 
and, in addition, |>resents some oirservations 
not previously recorded. 

Kxprnmnilal, Vitamin A dcficicrc>' was 
induced and maintained by the s.ime diets and 
experimental proci-durcs as were employed in 
W.irkany’s origin.il extN?rimcnts,(3,4) except 
for the quantity and method of administra¬ 
tion of the carotene supplement, and a few 
other matters of incidental nature sy-ecified 
IkIow. Rats of two strains weie used, the 
.Mbino Farms and tlie U'istar; the latter had 
not lieen used jireviously for this tvpe of ex- 
(veriment. Since n<) difference in reaction to 
the experimental procc<lure$ was delected In 
aninuls from the different sources, the matter 
of strain will receive no further mention. A 
total of 36 young females were raised from 
weaning on a semipiirified. “lu-qtaratory" diet 
which contained vvry little vitamin .\ or can^ 
lene. To insure eonlinued growth to maturity 

.1, II., nmI Kiniey, V. K., .4m. J, 

i»4a. vjo, isan. 


a IS mkrogram dose of carotene in olive oil 
was administered orally each week. Tresum- 
ably this dosage did not permit a|)preciable 
storage of vitamin .V. UTien the animals had 
attained a body weight of about 160 g, each 
female was given an opportunity to breed with 
a male of the same strain fed an adequate 
dirt. If mating occurred, as indicated by 
presence of sjierm in the vaginal smear, the* 
female was transferred to a more highly puri¬ 
fied dkt which was adequate in all known 
respecu except for the lack of vitamin .^. No 
further supplemental dosing w ilh carotene was 
given. The day on the morning of which 
.sperm were found in the vaginal smear was 
considereil the'first day of pregnancy. Eight 
control females were fed the same diets and 
subjected to the same procedures but were 
given weekly su|)plemcnts of 150 ^g of caro¬ 
tene, both prhar to and during pregnancy. 

From the experience of other investiga¬ 
tors,! 1,2,6) it was e.x|Kcted that a large per¬ 
centage of the pregnant females on vitamin 
.\ deficient diets would resorb all of their con- 
cqxtuses at some time before term. On the 
other hand, \V.irkany aitd Roih(6) found that 
approxim.itely 25^ of the conerptuses which 
survived until the latter part of pregnancy 
were dev elopmenially normal. The margin 
between fetal destruction and normal develop¬ 
ment, therefore, appears to l»e very narrow. 
One of the aims of the present exjicrifnent was 
to attempt to establish criteria by whkh one 
might predict ultim.ite destruction of the con- 
cepttises, Utcreby making it possible to obtain 
prior to death embryos which were destined 
to undergo resorption later. Mas.>n(l) ob¬ 
served that the presence of curnified cells in 
the vaginal smear during pregnancy was fre¬ 
quently associated with subsequent fetal 
death and resorption. Warkany .ind Schraffen- 
berger(4) considered excessive amounts of 
blood in the vaginal smear and a loss of 
weight by the mother as indications that re- 
.mrption had already begun. It was ho|ted that 
by carefully watching for all of tbm signs 
(cornified cells in the vaginal smear, cxcet- 
sive blood in the stmar, and loss of weight 

e. Wnrhuny, J., aw4 Rulk, C. O., J. .VetWHwi. 
I94t, rSS, L 


.\ge of fetuses 
wheu removed 
or dell'-eed, 
t-.- 


Cowtruls 

2 i 

« I 

** 

M i 

»T ! 


by the mothci_ 
nancy might b 
of accuracy, j 
Fr/ul detikJ 
maturity on tb 
indicated by s^ 
only 30 were* 
pregnant. ITt' 
ing tiansferre 
diet, were alio' 
there was deft 
of some of the 
ed a check os' 
criteria to be' 
destruction o 
16 pregnanci 
that they wer 
day of gesta* 
interrupted e: 
it was judg» 
ceptu.«es wou' 
meni was ma 
sH. of the fol 
25^ or mor< 


J 








Ff.tal Dkatii and ) 1 ai.fommation 


s, 


1 ollvp oil 
Prcsum- 
npreciaUp 
linuU had 
>0 f, each 
•reed wilh 
adequate 
icated b}- 
mear, the 
;hly puri- 
ill known 
lin A. Xo 
i>trne was 
of which 
near was 
I'. Eight 
diets and 
but were 
of caro- 
lancjr. 
nvestip* 
jrge per- 
eitamin 
heir con* 
On the 
und that 
es which 
rpgnanc>- 
margin 
develot>- 
narrow. 
lent was 
Sich one 
the con* 

0 obtain 
destined 
(I) Ob* 
cells In 
A-as fee* 
it fetal 
hraffen- 
unts of 
loss of 
that re* 
wd that 
« signs 
, exces* 
weight 

'wlriUoa, 




689 


TAUM! 1. 


Cuiini- and T<Tini writ ion of rffgnr.my tii Vltninin A P<-(IcIpiiI niiA Control Riilii. 


Age of fetMoo 
wUen ri niored 
or drliverfd, 
d*/i 

1)3}« of |>rrgH;iiirr on ulikrh unl»«r»ti1 eiiini 
nrre oWrx-rO 

Condil 
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or reeorb. 

ion of yuang 

Ke. Xlnl" 

tiring formed 
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b)' the moilur) the future course of preg* 
nancy might be determined with some degree 
of accuracy. 

Fetal ficalh. Of the 36 females raised until 
maturity on the preparatory fliet 34 mated as 
indicated by siierm in the vagina) smear, but 
only 30 were later mified to have become 
pregnant. The first 16 pregnancies, after lie- 
ing transferred to the more Idghly purified 
diet, were allowed to continue to term or unlQ 
there was ik-finite evidence of prior resorption 
of some of the fetuses. Thus, this g'.oup provid¬ 
ed a check on the reliability of the proposed 
criteria to be used in predicting intra*utrrine 
destruction of the fetuses. Only 3 of these 
16 pregnancies were sufficiently uneventful 
that they were allowed to proceed to the 22nd 
day of gestation (Table I). Thirteen were 
interrupted earlier by killing the mother when 
it was judged unlikely that any of the con* 
cepluses would survis-e until term. Such judg¬ 
ment was nude after at least two, and usually 
all, of the follow'ing signs became positive: 1) 
2S% or more of comified cells in the vaginal 


smear during pregnane}-; 2) blood in the 
%’aginal smear in excess of, or at times other 
than, that characteristic of the “placental 
sign”, which appears normally os a trace be¬ 
tween the 11th and ISlh days; and 3) a loss 
of weight by the moUier, particularly after 
the 10th day. 

It is apparent from the data in Table I 
that these criteria were of value in indicating 
the fate of the fetuses.’ In the absence of 
cornifK-d cells and abnormal quantities of 
Mood in the vaginal smear, a majority of the 
fetuses may be expected to .surs-ive until the 
22nd day, as was observed in 3 vitamin A 
deficient and a large percentage of the control 
mothers. Conversely, cornified cells, to the 
extent of 25^ or more were observ'ed at one 
time or another in 11 of 13 females whose 
pregnancy was later interrupted. All fetuses 
in 9 and ses*rral in the remaining 2 pregnan¬ 
cies were dead or already undergoing resorp¬ 
tion. Two A deficient females, wh^ pref- 
nancy was interrupted for other reasons, 
failed to show as much as 2S% of cornified 
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Fw 2 . Abnormiil err of a 22 dijr rat f.la., frum a rilainin A drArirnt mother. The 
l.i}cr of the rrlln:i U .l.v|i 1 r fuMiil, roat.-iliii r.ri<I«, and ir rvirt.-d on to II-* oiunirotrd later 
in th* ri'Eloa of thu ojilie Maik nnd niono tlie ]>rraii<lrnt rhnruid Aourr. The tifrcoai ebamiin 
la rnluei-d to a >iniilt four >liaiM-<l toluiiir nhirb ia Ailed nilh tihfua ronnrrtitr liaiue and rrM- 
ntinlK of tlie tiraluid nrlerjr, Mrtinal roluboMn war iireaenl Imt ia not ai>|Kiteal in thU aertHin. 

FlO. I. Eetoiilc o|inilii|;a of urclera In a 19 day rat fetoa froai an A deAclent ■other. The 
left ureter ia ae. n to ItriMinote lu the urethra, at aome diatnner hehfW ila uaual termination at 
the haae of lire hhtdder (Morin.-ilK attaimul by tlie ITth dar). TIa; rlfht nnicr cmiHied at an 
even loner h vel in the uretlira. X 23 . 


FiO. 4 . IloraeaW kidney in a 19 -d.iy rat fetna from an A dedeient mother. X 2 *. 

>'I 0 . 6 . i’Fraiatiii;> iiiteMentricnlur foiiiinen in tiic heart of n lA-dar rat fetoa from an A 
defieient inotiu-r. Tim fwrnmeu ia itoriiially ehiaed by the 17 th day of (rotation. X 25 . 

Fm. A. lli|;hl ahltHl noiia and right aided duetua aiierimma In a 19 day rat fetna from an 


A deArlent mother. The left anU-brlnn artery la alao niioiiialuna in that it ariiu-a from the 
deaerndiiig aorta nnd )Mia»e$ la-hind the eM>|dui(ua to reaeh IIk- h-ft altoulder. X 25 . 


<ens at any time during prrgnanc)'; and bot}> 
jifldcd srttne living J'oung. 

Blood in the vaxin«l smear, in excess of 
or at times oilier than that wn during the 
placental sign, was noted in ail of the preg¬ 
nancies which were later interrupted (Table 
I). This would .seem to be in Itself an ex¬ 
cellent indicator of fetal destruction, were it. 
not for the fact that a subjectis'e estimate of 
the quantity of blood is neces-sary when it 
apiiears at the same lime at the placenlal 
.sign. A further limilation of this criterion 
was noted in that, prior to the ISth day, death 
and partial resorption of all felu.<es often oc¬ 
curred before excessive blood was present in 
the x'agina. On the other hand, when re¬ 
sorption of some concept uses began during 
the last third of pregnaiKy, the quantity of 
abnoniuil Idood was roughly proportional to 
the extent of fetal drstrurtion. I^x) controls 
showed what was Judged to be abnormal 
blood, and in both cases there was es'idcnce 
that resorption of some fi*ta«es had begun late 
in pregnancy. 

Ia>ss of weight in the mother was recorded 
for ail but 2 of the iwegnanciet interrupted 
prematurely. Also, it was observed in 3 of 
the controls. The degree of lou wu of more 
signific.-mce than the mere f.iol that a female 
failed to gain weight. Both the degree and 
r.itc tif loss apiwared to fie determined by the 
numU-r of fctu.ses undergoing resorption at 
any one lime, as well as by the size of the 
fetuses at the lime of their death. 

Thus, of the 3 criteria u.sed in followiiig the 
course of pregnancy in vitamin A deficient 
females, no one was found to entirely relbUe 
as an iiidicalor of fetal destruction. Howes’er, 


when all 3 of lhe.s«.* signs bi-came positive 
during pregnanc>', .«everai if not all of the 
fetuses of that pregr.incy were later found to 
have undergone iutra-uterine destructioii. 
Pregnancies inlcmipted after the appearance 
of only 2 of the criteria, diwpite the fact that 
they were not interrupted immediate!}', gen¬ 
erally yielded some living young. 

In an additional group of 14 vitamin A de¬ 
ficient females (not included in Table 1) 
pregnancy was interrupted immediate))’ when 
the second of any 2 of the signs described 
above liecame ixisitive. .\ccordingly, all of 
these were killed between the 11th and ISih 
days. Of this grou]), 12 females yielded In- 
Uct embryos, and all Init one of these con¬ 
tained more intact than resorbed embryos. 
This procedure, therefore, |>roved successful 
as a means of recognizing impending destruc¬ 
tion of the conceptuses, thereby providing 
‘ embr}'o$ and placenUe which, although 
doubtless affected by nuternal vitamin A de- 
, ficlenc)', had not yet begun dbintegration. 
This material is being prqiared for histologic 
and hislo-chemical study of the early stages 
of abnormality in the embryos and of pos.<ibla 
associated changes in the placentae. 

Malformation of the lunching ftlaset. 
Kinetem of the vitamin A deficient females 
mentioned in the preceding section yielded 
ufTs|>ring suitable for histologic study, but 
only the fetuses of IS da>'s gestational age or 
oldff have yet been examim^ for malforma¬ 
tions. Of the 7 “litters” comprising the latter 
group (Table I), all but one contained mal¬ 
formed fetuses. The one litter of normal off¬ 
spring was from one of the 3 pregnancies which 
proceeded to term without appreciable indka- 
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tiuns of fetal destruction. Xo iiialformatione 
or other abnornuilities were found in the off* 
rprins of the control aninuiU, which were fed 
the some diets and subjected to the same pro* 
cedures as the A deficient mothers except that 
the cntrols were given 150 micrograms of 
carotene per week, both prior to and during 
pregnancy. 

From the 6 abnormal litters older than the 
14ih day, at least 2 and in most cases ail of 
the >'oung have been serially sectioned and 
studied. .Xbnorm.^lity of the older fetuses 
sras es'ident before sectioning by external ap¬ 
pearance alone: the characteristic edema of 
head, neck and thorax was apparent to a vari¬ 
able degree in all (Fig. 1 a and b). Hemor¬ 
rhage in the region of the eye and prenatal 
opening of the lids were occasionally noted. 

Warkany and collaborators(7) have report¬ 
ed that ocular abnormality was the most pre¬ 
valent t>pe of developmental defect resulting 
from material vitamin A deficiency. This 
was substantiated b)* microKopic study of 
animals from the 6 abnormal litters listH in 
Table I. .\il such animals ex.Tmined had 
ocular anomalies, the more common of which 
were: folding and eversion of the retina, 
P' sence of a mass of fibrous connective tissue 
in the much reduced vitreous chamber, per¬ 
sistence of the choroidal fis«ure (colobom), 
and absence of the ciliary body (Fig. 2). 

Cenito-urinary organs also were frequently 
found to be the sites of malformation in earli¬ 
er observations.(8) The same tvpes of de¬ 
fects have .-igain been encountered in a similar 
percentage of animals. .Among the commoner 
abnormalities In both in.stances were hypo¬ 
plasia of renal parenchyma, renal ectopia, ec¬ 
topic ureteric openings (Fig. 3), incomplete 
development of Mullerian ducts, abnormal re¬ 
tention of heterologous genit.il ducts in both 
sexes, aphsia of vasIna and faulty dilfer«..ia- 
tion of the urogenital sinus. Less frequent 
abnormalities were horseshoe kidney? (Fig. 
4), cryptorchidism, hypospadias, and atre^ 
of genital ducts and ureteri. 

7. VVarkaaT, 3^ Both, C B., and Wtlaan, 3. 0., 
BolMlWe*, 1S4S, rl, 4S1 

1. Wltsua, J. 0., and Warhany, 3^ Jm. 3. JnnI., 
lf4S, TtS. SAT. 


Cardiovascular anomalies were found in | 

44^ of a selected group of fetuses and new- ] 

borns from vitamin .\ deficient mothers in a 
previous study.(9) fn the present, somewhat 
smaller group of animals an even higher inci¬ 
dence (more than 60^) of malformations of 
the heart and nujor arteries was observed. 

In general, the anomalies were of the same 
type, hut a few varieties not previously seen 
were ^countered. Failure of the {nten*entrio- 
ular septum to close w.as again the most com¬ 
mon defect of the heart (Fig. 5). Variations 
in the aortic-arch pattern frequently observed 
in both instances were: distally-arising right 
subclavian artery, right-rided arch of aorta 
'(Fig. 6), double arch of aorta, absence of 4th 
arch, absence or blbteral persistence of the 
ductus arteriosus, and absence of a pulmonaiy 
artery. 

The occurrence of keratinising metaplasia 
in epithelia of the lower genito-urinary tract 
of the offspring from A d^cient mothen has 
been interpreted as indicating that such off- j 
s(>ring had themselves experienced /» n/cre a • 
state of deficiency similar to that in the 
mothcr.(lO) The same interpretation may j 

be .vpplied to the present group of animals, [ 

in which metaplastic keratinization was again ^ 

observed in the genito-urinary tract of fetuses • 

older than 18 days gestational age. l 

Summery. This report constitutes a con- j 
firmation of the original experiments of Wark- 
any and co-workers in which congenital nial- I 
formations were induced in fetal and newborn I 
rats by maintaining the mothers on vitamin 
.A deficient diets. In addition, a method has * 
been standardized which permits prior recog¬ 
nition of imminent death ami resorption of 
the cunceptuses, thereby making it possible to 
collect many severely malformed fetuses that 
would otherwise be destroyed in ulere. Three ‘ 
criteria that proved reliable in aniicipaiing 
prenatal destruction of fetuses were: 1) the | 

pre.«ence of more th.an 25% of comified cells ' 

in the vaginal smear at any time during preg- j 

nancy; 2) the presence of blood in the vaginal « 

smear in excess of or at times other than that > 

g, WltfoH, 3. O., and VVarluiBy, J., Am. J. .laat-* | 

10l», rSS, HI. I 

10. Wllfoa, 3. O., 1*4 vrarkaay, 3., Paec. 9ee. 

Kxp. Biol. ax» Men, 1047, vS4, 41g. i 
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Beef Rrythrncyte Exiraeu Reacting wiili Hemagglutinins in Infectioua 
Mononucleosis' ' in Horse Serum Sickness. (17544) 

H. Sv-iiwaaawciss* and J. Tomcsik 

Frcm tkf HyflfHit ImtUntr, I’tiivfriHy •/ Bmtft. 


In previous pub1icalHin5(l,2) it was demon¬ 
strated that 2 serologically active Mibslann-s 
can be isolated from the stroma of beef crytli- 
rocytes; one reacts with the hemagglutinins 
that are formed in J[nfectious mononucleosis, 
the other, with those formed in horse serum 
sickness. The stroma of beef er>‘throcytes 
was first exhaustively extracted with acetone 
and then with 100% ethanol at room tempera¬ 
ture, thus rrmo\’iiig serologically inactive 
sulistances to a large extent. In order to 
isolate the specific reactants the strema resi¬ 
due was then extracted with boiling 100^ 
•ethanol, and subsequently, with boiling SO'Jt 
ethanol. .\s can be .seen from Table I, the 
80% ethanol extract yields the so-called 
mononucleosis antigen (M.\.) and the ex¬ 
tract obtained with boiling 100% ethanol, 
the so-called serum sickness antigen (.55-4.). 
Complete and distiiKt separation of the two 
serologically active substances could not be 
accomplished. The fractions do not cor¬ 
respond to pure ha|>tens. However, on the 
basis of Mrological activity it could be as¬ 
sumed that the individual fractions were only 
2-6% contamiiuilcd by the heterogenic frac¬ 
tions. Since the individual fractions are 
serologically highly active it was thought 
probable that tht^ might dmKtn.>trate sig¬ 
nificant chemical differences which might 

* Thli work was rarried eat by graat la aM 
from tbe Reebe Rcsearrk Faad, Daael, Swtlsrrlaad. 

1. ftcbwarswelat, II., sad Taowtik, J., Paoc. 
Roc. Ksr. Bmi. Axa Me*., IMS, t«S, Ut. 

t. Temetik, 2^ sod Sckwarswelaa^ U., Paoa 
Soc. Rxr. Diok SKS MoOk, ISIt, «M, SdS. 


point to the nature of the individual haptens. 
On the basis of |wevious investigations tbe 
nature of these h;i|)tens was disclosed only to 
the extent that they were found to be tber- 
mosiable, not digestible by try-psia and pep¬ 
sin, and'did not give reactions characteristic 
for proteins, ‘fliis report deals writh the 
chemical analysis of the serolagically active 
fractions of the beef erythrocytes. In addi¬ 
tion, the glucose and glucosamine content 
after hydrolysis is presented. 

Methods. 1. The C-, H- .ind N- deter- 
min:«tions were done according to Pregl's 
method of quantitative elemenlaiy micro¬ 
analysis. 

2. Phosphorus was determined as am¬ 
nion iumphosphomolybdate. 

3. The reducing |Miwer was determined ac¬ 
cording to the H.-igedorn-Jensen method and 
calculated for the glucose equivalent. The 
fractions were hydrolyxed at lOO'C with 2 X 
HQ for 2 hours, then neutralised. 

4. The glucosamine determirution was done 
according to the method of Boyer and Fuerth 
as modified by llrunius.(3) 25-7S mg of 
dry substance were suspended in 7.S ml of 
4 X IIG and diluted with distilled water to 
10 ml. This was hydrolyaed at lOO'C in a 
sealed test tube fur 3 hours. .4fter fdtration, 
whenever necessary, color clarification was 
effected by charcoal adsorption. This solution 
was carrM to dryness o\’er KOII and redis- 
solved in 2 ml of distilled water. This, after 

a. IlrwahM, P. K., Ckriwieal StaJits mm U* Tntt 
Forumoa Jtmftn, tie.,' A. B. Fakkraals B«k- 
tfjrrkerl, SlocklwlM, 1S3S, p. 14M44. 
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of Arclic in.-iHiiiials, which .ire known I)y the liskiinos to he poisonous, 
such ns polnr iK.ir, iK’nntcd scnl nnd nrccnlniid fox, were very ricli in 
vitninin A, while the livers of sn ow h.ire niul wniriis, which arc considered 
non-poisonons hy the liskiinos, coiii. iiiie t l oidv s mall a nKuints ol vil.imin 
A; In expcriinents on rats the toxic substance of Irear liver was (oilnd 
to be identical with vitamin A, and ingestion of larj^c (|iianlifics of hear 
liver led to the condition of hypervitaininosis A. The clinical symptoms 
of acnic intoxication observed in rats followin'; the in;;eslion of lar;;e 
single doses of vitamin A could well be compared with the symptoms 
obscn’cd in man following a single meal of bear or seal liver. 

ij^ lahl and Moore (1943) also mentioned a man who took about 
6,000 ,000 I. U. vitamin A daily for five days, in the form of halibut liver 
.©in He Iwcamc severely ill, the main symptom being giddiness. ~Tlic~ 
patient recovered within ten days after the ingestion of the halibut liver 
oil had been discontinued. 

Some workers have reported that comparatively small doses of 
vitamin A may give rise to toxic symptoms in man. Thus Getz et .i l^ 
(j 039) re ports tha t^.000,0001. U. vit. A in a sin gle dose may give a 
and Spicsman_(J94l) has seen adults who suffer from 
general malady with loss of weight and appetite on only. 14,000 I. U. ly 
daily. On the other hand, others (Dickneil and Prescott (1947)) have 
given 144,000 I. U. daily for many w"e*:* with no ill effects apart from 
an occasional transient diuresis zi the begi’ining of the treatment. In 
c hildren d oses of 300,000 I..U. oaily forseveraf weeks or sevj^al months 
ap^are^ to'be'ha rmlcss (Lehman and Rapaport (1940)). 

Prolonged administratfon of vitamin A in large amounts may, on 
the other hand, be dangerous. Thus Jos^hs (1 944) has reported a case 
of severe hypervitamir axis A in a three years old boy, who from the age 
of two or three months was given one teaspoon of halibut-liver oil daily, 
corresponding to approximately 240,000 U. S. P. units of v itani'in~X. 

It was found that his height wa^ normal furjiis age, but his s calp hair 
was scarce, dry and coarse, and he had no hair on his body, nor had he 
any eyebrows. The condition was characterised by h enatomcgalv. snlcno- 
ntegalv . hvnonlastic anemia, leu kope nia, in cr eased serum viiami n A. in¬ 
creased-scrum lipids,, advanced .skeletal devel opment a nd clubbing of 
the lingers. The erythrocytes sedimentation rate was 6 mm in one hour 
on one occasion, and 0 on two others. Roentgen )grams of the chest and 
skull showed no abnormalities, but those of the limbs revealed consider¬ 
able irregularity of the cortical structure. In the phalanges and meta- 
carpals the cortex was extremely thin and the epiphyses of the upper 
end of the humeri and tibiae were mottled in appearance. It was found 
that when the extra supply of vitamin A was removed, the impro vement 
was immediate . Within two months_thc appetite had improved, tlie 
patient had gained >^glh4 and his hair had begun to grow quite normally. 
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Excessive Jntalic of Vitamin A as * Cause of 
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*r«ee«, HtpiUI, Hew Y^r* ferple,, 

. Congenit;;] eiiomalHi, huve Ut il nroduerd in 

m.-'..«ie.l, and aelini. 
fk ' • *" "Imnspliirie pressure (f) 

^mxia) o„d cominialmHon of eoHiJiw (J) bava 
™tly bee n iJiown (o exert (eralojenie effeel,. gimi- 

iMWal ebniK'i.la surb «. inii., rals (cupper ffl and 

iwdTrj liV"’* 

a j j'i f ^ f^jsund vilainin A liaveia- 

A («» W) if vilamin 

(er rale and a bi^h incidence of felal reaorpikin fw 
Viera. Ill (be ranrse of oor invesli;;«(ion of (lie OteJo- 

la. a in mature wla, it 

was noted (bat aevend pregnant ar.imak produced off- 
spring wilh em.panilal malformnliona. An Invealiga- 
tiim was underlakei. (o study ll.h, phenomenon. 

One hundred and dfly female ralx of (he CF Wjrtar 
rtwin (175-200 g) were malcd by ex|iosnre for 34 
hr, diinng (be pre-oe*(rmn slaje, to malea of |l.e acme 
strain. I regnant females were fed (be standard Hock, 
land iwllet dmt and water eJ fih. From the 2nd. Std. 
or 4ta (v the IfMb day post .joi(u«. .Ti,«00 ID vitamia 
A in 0.. ml ililmnt* were adniinisiered dail; , via slow* 
aeb (iilie, |o 100 aninmla in |l,e esperimenlal grunp. 

tr rrsvik fraa fk# lieral t^asae far Pkllaslki^ 
lac, Nrw tack Cnr. ana MraU Jakaaav Cs, 
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►liiill himI hniin, « •irftH'iiiify rate nf •>!%. Hi* eo«- 
Irol i;roii|i no aiiuiiialu'o witp n<*|pJ in 410 olTH|»rin 2 . 

Tl;e dr«'i-ln|iiiM>ttlal tlrfK-l a|>|mr«Nt in rarli of 
Ih* abiMiniMl iifT-iiriiig rala i« .in c*trtn«ion of tho 
brain (Fi;;. 1) l« IIm* rxtrnial Mirfare of llio brad. 
TIm tc i« A Ibin nM-inbraiHHii rovnm;: over tlic rx|MaM!d 
brain lioKiio. SiMiradir aioMiialH'* noii^ wrrr macro- 
Kkisoia, liarplip, ricfl iialalr, a*id pii**4 deferia in tyt 
(In-clopnicnt. Tlie cranial deformity, howci’or, wa« • 
connialcnt fiiMliiiK. It it of inlcrcvl (bat rom|taral>l« 
cranial anomalo'a (aa detennim-d by pbotoyrapbia 
ainiilarily) have Inan produced in wire by other tcmlo- 
Ccnic iiM-thoda anch aa byjioaia (3) induced hy «i- 
poaure of Ibe prcpianl animal to almoaphcrie pret- 
aurct of blgb alliludos nr by tbc IranalocalHin effect 
(M) in tlie M‘c«iiiil-j:encralioi: (>iT»priiis follonring ir¬ 
radiation of the initial aira male. 

KckuILh of Ihi. preliminary cx|icrimmt ii.dicate that 
Uie adwiiiialratiou of cxeeaaire awounta of vHambi A 
to prcpianl rati producca a diiionialM-d litter mU and 


TAIIL.B 1 

IxviroKT or (^nxar.Krrat. Caaniai. Akomalt 


Fifty tnnlrol aniuMla were fed 0.7 ml of the diluent. 
The auimola were aacrifleed on the 20-21at day pool 
cuitua (at or near Uem), and each litter waa ex- 


no. 1 A lalrtal »lrw af e»mrl»a»alat Aa4 omlral rat at Irraa. A, tairtal tluw ar •f f»m'tmr''t«t aalatal ah^'lac l^tn 
i I'JmrLilna imum. la .•m.mml. C. rt— .a »«c* .» ratnolrU Wat. Crm-. afc-rr. Nta l-Kltmtlaal 


amined for cm** congenital defeettw In btilh grimpa eh.iratteriatie walformationa among tbe imrvivlnf 
■Mxt of tbe young were alive when remo\‘cd from llm yoony. 

amniotic aee. All were pleeed ia iixatirc aolatHai for *a#aeraaaa 

ktvInlAeU alndv *• W'aaaaav. J. Arfraarra la PrAIH^ a. tta«T|. 

ntMoioKm Mirny. ..... . ik, O-A ^ 9- laaaMo. T. lU Ci au:T. I*. J- aaO l•alaata. R. A. Aa. 

Kxreioive intabe of vilamia A from the aim, am, nurmtrt ctiurm. aa. J4 iiaani. 

or 4lh to tlie 16th day of RCetatioa reaaltrd in a i. maaea. C K, aal Kaiaarar, T. n. pmiairtca. a, Ut 

marled r -dortlon in Urn numln* ^liilw w, c-ae-Ax. r. r. A-.irmiaa ri. A, 

term. Of iiO control muled femalea, 44 jirodnced Ktlera, Uji (man. 

with a total af 410 apiwrenlly normal newborn, a aae- a. auivN, o. K i. *W. chrm^ a*, sib tltlT). 

— C. I «,-~nai.cw ruin of 89*i* wberraa of 100 amlrd •. Waauaar, J. A. rmial., a». 41# OM4|. 

rnwg^ney rate oi Wm. waereau « iw m^ ^ Il„,«,r 4 a;. j. area. /mac. •. »» «»•«»• 

frmaira ia the ex|>erimrntal groop, only 10 rarrlea ^ KimaaiMioa, U,-aa« IIooab, a. O. J, Umiriu-m, aa. 49# 

ymmg to trrm, with a total of 74 offa|>riag, a aaeeem- onia). . 

fai prrpm.^ rale of jojj. ^ c t..4.». 

failure rale ie la accord with pfevkmarepofta tJl,/*>. n. nn^^Hi.. K. ifarrrr«aiala#»i* A. rvUrtaaiiiai. 

Tha iacidmee of groaa cangenitol dciceta in the lit- nirificr Nr. aa. to tiBani. . ^ moabi 

ten carried to tbe expe^t^W**^ 

In TaMa 1. Of 74 offapiing produced ia 10 bttoiu, 34 

exbibiud a groaa aaonmly in the dcrttopmcnl of the Maaeaerloi rnerlem Sratraiior 94. IMS. 
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hA'Ct-SSlVIi VITAMIN A AND C0\C;EMTAL 
AhNOK.MAI.ri !!':$■ 

I ^ 

' Etpcrinwniiil »iu<lm have tliow.i that a lack of viiamin 
A in i!w nutcfnal diet durinj BCsiaiitm rcMilit hi wide* 
•.•wc id Mruitural abnorniaUiiet ia the yowng. rregnant 
rail .-ii.-.inki;iwd ca a viisinia A-defickm regimcii have 
heen ri poricd to have fciver live young and an incrcaicd 
i»Ki.Icft« of fetal rcahtivpiion. Thcie you.ig show aii 
irtrca^cd pfo.-;>fiioe ef cr.agcnilal dcfccla In 'he vhual. 
e.rdio -ascular. oi geaiiouiinafy syviems.' C niratywitc. 
h ha» icccntly been found • that cacetdue bitakc of vita* 
mia A aivu cauic.1 cu.a^onital dc.vaa to afprar iu off. 
lofin; uf mothers Uiat rcccimrd this Mi'T-IcnicM. One 
humlrcd nriy female rats Here studied aflw being mated. 
O itf himdrc'l icecivcd fy dly 35.0nC I.U. of vitamin A per 
day iro.n the Jml, ini, or ath to imh nay po<l rmlus, 

^ whi.'e ihs 50 control ani.nak rrceovj o-t extra tiiamin. 
/.!! .iiimali were klHid at. or new. term and Ike yoc-ng 
'.'AUiiiiiK'd fur groH cAiivniial dtfecU. 

^ In Ike co*.iriS greup, <4 of the 50 rats priufuced Utters 
•»ith a Icial ot' 4|0 .ipjiarcnily normal young being 
fo-med. ihui. JUr. of the animals of the r.^oirol group 
hid sncrfMi'jl ('u-i-nanckf. On t.V oilut hand, of the 
too f.i;x n.jird .hat rrcehxd exccsf bm-.imieviia.'.tin 
A. o.ily lO Carried yaans to Ih; cad of liie sinjy (|0'A 
-i..<csNful pregnancict). Thus, 58'1 of the .aai.aials w!iok 
; i:oii..'rc .-eccived oxecs .Ae aniaimii of viiaieiin A showed 
ongv-nual Jefeett. w’liie no cuniYnil.'il defects were ob- 
.'crved h the control group. Oanial defori.iiiku u.*.e 
.■^ar J (cat'en'iy in lls: soung of the icu grvnp. In this 
de;n.>i.ity there w.n pr exir.ision at the brain to ilw 

r*** • 
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c.»l>Y.i;.l surfaces of the head, with a niei-.tran->;. .I'm 
cos .ri.ij :he cxjsswd Inain snrf.see. I.- a.Piition ta the 
sku'l .teformhy, oihrr con^-.-itiljl defc.-'s were f »«o noted 
sp.«fadically. surh as h.ii.-Sp, cleft pal-.le, ..nd cIc.V.i, U, 
eye dcwlopmeni. 

■ Ihcse studies indicste th?i jnreo^on of csccasisc 
an>.n.nls of viuniin A by pregnant anias.iis u» -aeit as 
sescre resific'ion of this dielsry fnetor prodi.ccs se.ercl* 
deti-erious dcvriopnicnial ellccls. an rt> e.-vailfc,i ^hicii 
«ui!scsls that tU-u is .m optin,.s| rp.njjc .4 voaiuii. A Jus- 
age juu as then is for n'ber dietary essi*nliels.7 

SKL’CELLOSIS 

In the last two years notable .nlvaiice» i.arj hesn made 
In our kno-atedge of brucellosit, a.,d this has bcs-a pre¬ 
sented in a leebne.il report (,om tKt Won I Hc-..ldl Or- 
gani/aiion.* infection -..iih Druscila at .ctu' may icauin 
inap,.'a.*uil ty subcli.iical or h may bcconsc naauilnl m 
an iicuie febrile disease of ,^mi|rd daiaibm or a long. 
cr/ 0 !miied disease svilh fcrio.'ie exatviiiciions. A posbise 
cehiire is tlic only sure Ciherb-n of ihe jv.sence of ihi 
dise;cse. Tliii may be from ih: WoikI. none marrow, a 
rccc.iily enlarged lymph itcsle, the ccrebrie.pinel tIuLi. 
urine, or discharge front an altscns. CVher diasaosiic 
aids^ are (I) the scro-apgtuiinaiion test, srhieh when 
carried out with a suilalt'u antigen inj sa'.Kfactory Uc.V 
r.Mjuc almost alw.ys gives a tipnillct.ni p.niiiva reiuh in 
Ihe presence of aeiive infection (positive re.sctiiWA of lew 
he rcef.sc*ceJ):th.e cc...,.:e„.ca..<u^ 
htst, which, abhooidi used by some •« bwtn s-ed In ike 
Esptri Cofl-.inifce to love no prxiKal value; fj) ihs 
iiji-onosylv.-sliagie test, which the co.n.-.u-lce also reierrft 
as upsoiiabla for di igia-. .tie u>c dcs,-.ie tUe fmt tSat A 
har i:s adherents; (4) ilic ioiiader.r.ai test, svhich »h»e 
pciilivc umV;tun-:let;- dcroles only th.t i;.e p.'^ijeM 
had presioiis conitci r ith Hr. alv.-ti.! '.icj ivvji nm imk- 
cate ac*ise irfcctir-n; end (5) a A's.'in.il I'lAocyie c-niii! 
or L-ukepenia -.vith or v.iil.oii; a relnit-c Isiaplmcytoiis 
ib a fchnie pa*.cm. which wh.ie not paiho^itciramic is 
ncsefth.-.ess -uggestivc of bmceihrii* and th..uM |»jj m 
the taking of culiurci. 

O. all the pos’ibie so*j;c.*s of euliuie n..tcriat ^.iak 
ar..f ,i!s e-s-Hvikcrs • believe thai stci.sal marrow yieUi 
t.'-e iuc.iiciit pcrcc-fjge of p-ss.ilsv resuhv The ,pa*ai| 
ei.!'ure .iA-di<rin> insv ivaitabl.. .rc ccr.inUr.f i.if<iiia 
to guinea pi; inoculation. These aulimr. liij the s.-ghA- 
nation t.st of .,n.cial value 'n patients wtso n.iv: be ta 
e.),p..'H.'3liy treated r.iih amil-iotics sirh the rcuil: inai 
cuhu-e- are iw^giiise, hot they v.arr !...« ihnu Js a >-»iW 
vartjii.-.n in Ike rcliaWIby id an.ipei.s ;, i.i that false pisi. 
ijs’c results iiuy cceiir as a icsuti of ci.sss aggj-.nnaiioa 
in pai^'nis with Intarcmia or pntk-m. wlio hr.vc latt 
iiiii.iuni/ed .Against cbo>va. 

nisc wlwrn In tl.is issna S.Hnk trai 1 hi.mpsoA fja.ie 
ll6e) rep VI two eaves id human >i,fi.ui<ai wiA hi. 
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III. Trantpoft of VHainio A. 

IV. ViUmin A Dcflviraey in llw llat and lU RelaU'ia to Ub{<tuioii«oo and 

Ul'itikroi'nonol. Ml 

V. Tim D«r>.H<>NC)r Pyndmina.MS 

1. noM and Ncirc Sitoploina. 5 SS 

2 . lijrilrorcpli.ilua .ind Congenital Abnoraialitieo.SM 

VI. Ml.nmin A and rreanancy. M 4 

VII. Vi»ual rigoHiita.SM 

1 . Action of Ivitcyneaon ItltoJo|Niin. SSS 

3 . Cft-fiaai lanitmraof Vitamin A and Retineoni.SSS 

VIII. Vitamin A Aeicl, Vitamin At, and Kitol. SOS 

IX. ll.>|iKiviliMuinu<ii» A Itniarcd !>>' Vitjioin A .VU.SCI 

X. ll.vfirrvilainiiHitia A in linmana Indtited by Viiaiiiin . Alcohol.SC 3 

XI. Vitamin A Aldehyde (in Comltiiad) Form in Cgga.SfiS 

XII. Modca of action. SOS 

Rt-fereimaa.SOI 

I. I.XTnoi>i;cTiox 

111 pn»oii«-!tig .n concluding paper in f lie Syinpoaium in lionor of Profrsaor 
KnrMT’n great coniril'ulions to nrgnnie chcmlslo’ InoehemirtiT, I 
prnpimc la»(tempt im uppraisul n( llic prerent atntc of a few aspects of 
wwrk on vitamin A luid to add to it a roinmentary liascd in the main on the 
to|»it'a dtwninsed at thin Kytnpoxium. \ 

I firat liccanie interi'^icd in vitamin A in 102 C or 1027 , and having 
watrlinl the sulijeet grow I am w«dl nbiti to apprrriale our debt to Dr. T. 
Moore, whone treatirf on vitamin A ( 1957 ) rHueea to order the scattered 
and voliitninouR literature and sboas that this one compound, piooKl in ita 
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rcnnlcclomy bixMiKht About iio great «Jmngc. Similarly, ndrcDilcctomy of 
Mia oil A htuck diet did not appreciably change the liver conccnlrntioii of 
liver vilamin A|, uliit,uiiioiic, nud ul.irhromtnol (Ilnllipa and Morion, 
Itt.W). Vitamin L-d<Ticiciit mla s.howrd no rise in liver iibiquinrme; ubl> 
chroinenol wna not found (Murton and I’hillipt, 1959c.). 

Small ninounta of uliiijiiinunc and vciy- Kmnll amounts of ubichrcnncnol 
were found in the nonnal kidneys of variotm species (T/>we el al., 1957). 
Tlie best wuree of ubichnmienol w.«is normal human kidney (Mcr%’\ 7 i and 
Morton, 1959). 

The rise in ubi<|uinoiic in vitamin A-deficient rat iiver i« diseusiod bv 
Wiss and Gloor (this viiiuroe). ^ 

Tim later rise in ubichrumMiol may mean an in vivo ronverrion of ubif|ui- 
none. Aliluiiigh under certain eondilions ubiquinone can be converted to 
ubichrcmicno) tn ttlro, it Nccms very .unlikely tluit the comimund is an arli* 
fact of isolation. Tlic nutiim! product is optically active. 

V. Thk DcnciKNrr Synuhouk 
/. Hone and AVrnr Symploms 

Dr. Moore Ims presented at this Syin|>u.-ium a very clear analysis of this 
prol>lem. In spite, however, of all the work that has Imcn dune on tlie syiup- 
toma of vitamin A deficiency—loss of wrighl, kiss of upiietile, xeniphlhal- 
mia, night bliiidiH'sa, and so on—the siliiHlioii rriniiins in iimiiy ways 
blurred and inipreeiae. 

Soincyr.irs ago in connection witV our work on ubiqiiinomi, niy eolIcNgiws 
and I hod occasion to sttidy the vitiimiiivX-ilefieitnicy syndronuM in rats uwl 
guinea pigs, in young chicks nnd older birds, and it was tlie difTcn;iH«s 
rallicr than the similarities lictwi-sr species that impressed tliem.'<rlves on 
our minds (Ifcnion H al., 1055, 1957; lAiwed al., 1957n)..'nie defick ncy 
state nmy {•o.'wibly be Imscd on a bioi-liemieal •‘lesion” common to all tlie 
species, in the seti-se that unne fundnincnial process is blocked, but it must 
be admitUsl that such a view rests more on a faith in uniformity than on 
cvidenceuTlie rats on a vitamin A-«leficieiii diet licliaved in tlm expirlid 
,'iaiiiiir; there was a lihickeiiiiig of '‘growth" (i.e. weiglit increasi:) lollowid 
by a weight ploteau wilh subsequent anorexia, loss of weight, and xcro|ih- 
thahnia, with nuiiieroiM ollirr late rymptoma of cpitiwlial metaplasia, 
'llie Ke(|uenco of events (or tlicir e>insr<|iieiiCRa)*was vciy dilTcn.nt for I'hicks. 
Nerve IvaioiM were ibaniiiant and imleed death occumsl in tlie young Unis 
lieforc loss of iqifietiir or any sign xerophllurhnia. In tlie olik*r lanU 
mnirai dysf unci inn ami ndnnksl sexual <li:\vki|inient ware pnimbwnt,^ 
AUwks (1931), MelLiailiy (llWti, 19:11, 1934, 1011, 1944), I* A. khaiw 
(19:19), Ila»i (1939), a.ul tlM*ir r.»l|i*ngin*:i fmiud thr.t In siune species iM'rvo 
degeiwtalhiti, irvklenrisl by inuseular iuc«MirdinatkMi,.KlilTiMsa, dtiifiH-si, 
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^,lnc work of Klillen ri el fI 95 ^ io<u\ •. ■ j i 
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Cor.jMm nnd WiU... m.7Ta *? . ^ rethor slowly. 

(hat llic changes'were (he main fi,K/inga l,ul thought 

»»«»r inrturition. n.o temporary fall nny'Tdf 1“* ',7.“’’’"*“ 

mammaor glands! Z ^olitm I" (ho 

*nd20(r.VK)«5.ofcar,.le JdsVr ^ 

compoiK-nIa than the h.t. r Tl.la mnS 7 T**? 'T* " ^ ^ 

Tl.ompson and McToniymy 

*“>»Md, where pasture feeding ciisuitw a'hM hdfm in New 

yrnr fn spite of th^ I.I«>^a IcJX .J ^ 

fouiKl to deerwise at or near to 1- T were 

*1 dnj-s a level of 80 l.U /|00 ml had 1 "'"I (l»on rose until after 

»we lo about 1350 MI./IW ml Vi? " - *«'•«' 

(o niMHit 000 pg ./100 ml and furil ”7 '*"** ‘***" *hrupOy 

’-sjf.^x 7 r '-7 ^ 

felt .r r 

001 . niKl McOillivnv iiilcnircledlhe '.IT*'*“>■" •^'eeiKtniirilion. Tliomp. 

I.U./I00 ml.) at the onset of ^ *« =fc 284 
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>ewl. llie anrikinR fu» iiiTilnmh^ IT*” L "•* 

cnrotcm Jcvd i.. coni blood wa* idJt MHie 
fenitti blood. 2j% of ilu( ciiaracturiiitic of ma- 
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VpK- fHtw ii« well protected nsoiiisj, cxrcra of viininin A or enrofenoid. 
Only M «*inll proportion of j-itlicr finds ila wny ncro-w (he plncenUl barrier 
and heavy doeinc has but little ctTcel. liver rcservin of the newborn are 
quite low in most of (lie speeies (hat. have liccn stiidiislN/V contra the cokw. 
Ira, neb in site.inin A and often rich in earetene, are well ahaorbed and ao 
liclp to build up a aloiv in the Lver of tlie ofTspring. 



i.^a 4-a T-f. le.fi. as-roi'oayo 
Fia. 7. (>loarum and wllk: deerrMe of vttMnin A and dnuiroUiM value* la 
^tlvr. nolk. I^r curv.: viUinln A, l.U. per 100 ml.; lower eurrei p^aroUno. 
microxrsma per 100 ad. 

It is qnita clear, liowevt., that the vitamin A and caretenc levels of milk 
somi fall |Mg. 2, after I. Sko and nnklidner (1958)). l.ilbke and Fink- 
beiiirr (lOM) write: "Sehwerwief't.'nde Folf;vn aaseiiicr uiixurciclienden Ver- 
sorpun;; mil Viliunin A im inlmuterincii licben imd aueh im Sfiuglingsaltcr 

aind liekoiint, Dia Seltciilieit des Auftretens von inoiiifcsten Vitamin A_ 

MniigelerM-.hcinuncen d.irf jedoeh iiiclit daxu vcrIeSten, die Dodeulung dca 
Vilamin A su nnlemchutzni.” Tliey pecnll a miggestinn by O. Net. nann 
(1930) lliiil vitamin A arts as a catalyst for the tranafomialion oTchokwtcrol 
into progesitpone. The impKcation here is Uut at the onset of pregnancy 
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... • • ”8 
Uicre ia • iJiarply incrriu<ed dctnaiul for \'ilrtmin A nl site or silca in 
tlio liody and tlic rate of witlidrawid of the vitamin fn.in llic blood Mreain 
temporarily cxti-cdii the rate of inohilixiitioii of viluni;n A friiin the Kvor 
iTficrxc. 'flicrc is no evidenra^ iltut in these women the Misid levels of vita¬ 
min A Iterume daiiKeronsly lo.v or that their liver n-m rves wen- dei>lotnl 
It U(, however, imjan'lunt to eoii.oiler what mij^lit have hap|N‘iied if tlie 
rewrvtsi had l)ecn low initinlly. 'nwre U ulso the rather uiMomfortuble feel¬ 
ing that majpiitudc of the normal liver re«»r\Ta may Mimetimex lead to on 
ilhisory ken«( of MTitrily if they mr not readily mobilized in physiological 
cmcrgencieo. 

VII. Visual PiCMKXTi 


At thia stage I have little to add to the n^cent hrilliuii work of Wold 
and hia school on tlic role of m /rafts noricrisin (Wuld, 1952, 1958). The 
elucidation of the rvlalionsliip between one e/s isomer and opsin to form 
rfaodo|)sin leaves at lea.st two major questions unanswered. First, them b 
no Mln:fnctLry cxplunution in tenns of chromophoric groups of tlw plurality 
of visual pigments, nor for tlie shifts- rhodu]N>iii (500 him) porphympsin 
(522 inp); iodop.dn (SCO inp) —* ey'nnn|)'iin (020 mp). 

ilit* atirautive wurk of Gold.smitb (1958) on tlic vismd system of tlic hoc 
(rlpjs nu’llifrra) by the recognition,of n'liiicne in tlic licad tu<!uc suggests 
that insect vWon may ha\-c miah in common with that of other nnimab. 
Yet the phottMcnsitivc sulMtoncc has Xu-m -MO mp aial is readily solulile in 
plain water. Fnrtlier light-sensitive mntciiab Imve sensitivity maxima 
at 335-310 and 490 mp. To get from retinenci with X_ 370 mp to a sub¬ 

stance with Xmu 335-310 mp, it is nm-s.-iaiy to neutralise the C«-»0 diro- 
mopliorie effect without producing the bathochroinic oliift seen in a Schiff 
ba8e,e4(. - ' “-.. 

OX . 

n-ciio -* i:-cii^ 7 MO mp 
''ox 

R-CIIO-I-II.NX'-• R-Cn>^ 440 mp 


/. Ael/oH of Eiisifmtn m Wtaiapsim 

Iladding and Wahl (1058) rJiou'cd that cfayinoliypsin allaeka rhodopsin 
in two stages: (1) nn initial rapid prueesa expooing 30 amino groups per 
molecule witliout bleaelUng and (2) a ktuwer hydrolysb exiMsiiig alxHit 50 I 

additional amino gruupa leilA praporHemaU Utaehiiip. Cliyinotrypsin at- ' 

tacks ik ptide linhagi-s of aromatic aiuino acids with nivlIiiMiiiie, a|ipamit|y 
ill rlmilojiMii ilM-lf rnlln-r llinli in protein impurities. Tliis set-nis to halieats 
fragineiitiitimi of ili4Hlo|>.dii without attack <mi tlm Mte of nltaeliincnt of 
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iwcgnunt DHA mkrtfrnfrA rHh • M«RloUr,'r.lo«a of vitAni. A 
^ ^erall.v XcJy ,11 ^Hh. young h..! 

-Juvrlurcd eyin. One of t»v.m. 

“T • il* • i«lcrojJ.th«lmlo left ey* nnd .n 

ww tb* eoivu-fiutnm of total rotinal Sloboma. I.e., an tthTdofS 

rfMlruotlon of ibS lent tru nejJJfZ 

2. Infroduclion 

ExiKjrimcnUl mmmalan U.4tolog7^» cotw^nMni with the prcnaUl induction ot 
eongenilnl malforraatioiw la hborutory animals. The methods Ih-it hire been ueed 
to l^uee rtnjctaral denattons in ctnbtyos arc mimeroui. and the tt-iH* of eboor- 
malitw induced nn rmnj and divcrt.c (Kaltcr end Warkany, 1909). These Jcfocto 
ofun clowly tereinble Uieir buman counterperta, 

Among tJie most c.Toctive teralogenie (i.c. malformation-producing) means k 
|liyiK5r%nt^iiion» ^ Single large doses of vitamin A given to pregnant mice durinc 
I early cmb^occi.rM.H cause n^irphoJogical anomalies of the face, mouth, heart, sniiud 
(cord, genitourinary astern rectum, skeleton, etc. (Kslter and Warkan^ 1901). 
PecenUy, one ofTepring with an unusual malformation of an eye was foui^ ^ 

s 

2. Methods 

The mother of this animel, a mouse of the DDA/IJ inbred aUsin was • .;««u 
iS^OfiOO W of .vitamin A ,ialm-iuie i. ses-sn.; oO 

strstmu w« mad. at aUut ^,1/3 .la,*; after ferti!ir.ttion^ i-sT^ d^^ 
ecntfM pen^ of rmbryonto dcveloimient, at a Uine Ufort the ap^arsuce^oUnr^ptie 
sUuctnrca The jiregoant f.male was killed about 2 day, before exiS«l doUverJ7nd thi 

iSZa^t^k aL”tiil ' .^rieUy wictioned at 20p and aUined 

m 

3> RcMilta and Dknsstoa 

The female had ^ ope full-grown onkpring. As PU'e 1 eliowe, the offapring’a 

tV ?K* '** di»‘incUve fcalurea,.. idefrom amallneaf 

the thick coruca and the aWnce of Uie anterior chambt r snd of Ui# optie norva 
(see tha control eye m Plate 2). PlaU 3 shovfs a frontal section through t^bnin at 

*•* la r«ft Ijr s graat tnm tba Katlooal AssMiatiM tat tUtoM 

®^**^*'*' Viirk, New York, si,d In Mrt br a I'll.l irik srrk mnl r"*" ? m 

Tf.»UtaU of Artbriin .ad MM.boli. li,.* i.., Uji. p^wj, IWA sSrtlL 
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• «• Hiat ofalmormat aia^iavn. Ka(« chwrd r}'e1)^. normal tar 

Ua-e Itm. »rn.eoi.loiu.d 
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9. Fronfal •rcticMi ol 
•<»«• micfopkihalniif |,«4 













Platk 4. Atmornw) r/r, filM with thick rrtina and tkowlng no 1 «m, irit^ |>n|>n, contM, anUcfar 
ehaniUr, or cilMi 7 bod/. Tni* r/o bod an uptla nrr-». (Approsimataljr x 70) 
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TKRATOCRNICALLY IKDUCKD CONOENH tL APIfAKlA tt$ 

nwlian (rralopcnwiw (K*lt«f and Warkanj !«»). ^ ^ «prniiM*nl*I in«m- 

pujiil And cilianr body(nat8 4) TluiiwCna v* ia' '»nf< nor chAmber, ■ 

«ib.d "vjd.v4^tt?;^zr^S7.n;:rbt-^ "* 
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-...HMC —« OK,,,, ^ 

IlMtMAK.N IMNKrn, M.D. hosie nUN’TKn 

jhrrr c«„I,i„.^ .j.h 

l-’^'t ‘•'r.Tl* of vi,„,.,i« A J7in ^ Z 
Mrmal. “»la(ir”ronrfiik«. '* 

: a»«l I.V of f.ir «.|wl« rn.K. lo ir-intr |hr 

• ••ic I IMn o.rrrrlrfl rril rrHinIa of 
ni»rM »tHri»e rasr I All oihr .bu 

;^l«4 .lanoM-n of Rrric I »,» at 100- 
Thw HaM tUmr In i limiiiafr mnoHTMlilr vatiC 

«rf indUidiwI inlu«, w, ^ 

111.7 ■^‘ ' ’"“"T '"‘^iwnrd that J[ 

«Wi>-Mlrr«| MKiiififtiiit. ^ ^ 

Hffrt 0* rifawfa A »a n^.^ ^ r/^lr-arf 

fiKHrrM 1-0 ntirr»rn( |irrniilaor rhancra in th. 

MioMn in Ihr jirrmliiiK paiirT tha 

n«mla.r of Mri,.,«|..ff h.«,v rrlh(r^ u 

.fi' r T '^Han.in A had 

•liH^mlipucd, in 7 raar* and rx.wfcd 
«m«.a Ivnhn.- in 4 It fc. ^ 

•taf in .Ym.raMt th- „„n,lrr of all nMrIr-Tl.;d 
rhiiiMiN. mrludiiio lw>al rriU, prirkle ivHu 
rmnnlar cIU, ^ 

— ^Tr^ r 'T'*^ *" ® ‘•'f »0 in Srric. 

in 1 T *" 7 thr«. 0 «il^ 

«. The |(hh auhjorl (Ca-r 0) i^Mnrrd a an.alW 
" of nuriraird rrlU in JVrira 2 and ns. 
^nid iHinr (he ronirol value i. HriJl ». 

wTC rV "o •Wwmnt ex|.laiwlion rarrpi that 
h« I...I. 0 I Ml count had lavn nnnm^ hS. 


ni-rt.,, ,hal iIk- or.d :„l:„!„i.,r...,j„„ .rf |iO.ai0 
^ III . of Ylaiiiin A ilaily for one iiMUilh >lc«-rrascd 
••|•[«l'•^,lal krrai.i, .vll roii„|. i„ a,| ^ 
loliiiil.rr*. IV qiM.v|i.« ,rf lH«lo^,> 
aiM iii llnl hiooKh, .lacrti!.,. h |V 

snl*;'-' * of the jin-H Hj |ia|ipr. 

MAn:ntAL avu MirmoM 
Tni Vallhv adiilla (7 ^alc and S fMo.ui 

M3 a krr.«itfN Jayrr «rfui «iff mm 

ana aiqY,n,„,„r|y r, X 1.25 cm .m'^lV VaoJ 
J^iUrh ^'‘l■*•■'«‘ •Wdoall.m of 

ailai irtl. riic airi|i|ir<l o(r iiinirrial vna aavol fnr 
rvllH'i’I c h""' "* 0). Kioh-r loral 

If a. ic r^ivid lr,n„ ihc alri|i|ir.l area 24 ts 

'llM•►^ ol l . ol"*" 'kin "' I'-aal 2 

(3 ri'l l..«v„„l a,„n.wr, .dniil.uif aclivathui 

^1" •'••• A, Ml,(«(| „nj(a ilaily for 30 ,|ava^ A 
"‘fil'M ■•« o« Vr forrarm a{ 

ami 'K I* ^ 'V^ l“'^••••l, ai.<l conlml and 21, td 72 

o oilitl in aerial arrliiHi. rul al l^aiid rintnla 

.s::iri^& 

l:; «•».. (!,' aU 




MJiVLTH 

•ITh. cxia-riincil had |«v, , 

lairiaam. ” 

A. Conlrol lao|k.r a|irrinM.|ia of each of IV 
liiaiiiiit..^ of ,. lonMiah lha NaMonal «ilijccta in Hrrira 1 ’ 

i^.StoVi'i' iw “I’iw ;*.■.., fi”' "«>«~ li^v' 

„ ..iiSnJ'It.ii* '• |">» a. 

' * ■“ '* l^rll ,. i l. ,; 

131 


' • ol ,1 


'• ••• •*. .. . ., , 

.. • •• ■’.••.••-I I.. 
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ia2'" TSIK aOl'MXAI. or INVKHTinATIVK VKHMAIVUXir 

'■•••-* • ■ ■ ;ta»LI{‘I , ■ ' ■ _ ■. ...y .. .. V 

’ • CorrecIrJ ttil t^unu'aj Ca$t 9 ftcr t^uar* mil limfUr _^ 

Mm* Tt»« TriiH* AMIatct- Krxiw f«i«- Am**!^ j | 

bimhacM KwW KwM NmW Aacki >ia«Wt Sa«M I auM* 


lailial, 8<rri«a I Cunltcil 
34 lir* 


0 (>« tiwtnth’, 
Kcriek 3 


Twb lllbOilM, 
SsricaS 


Cont rol- 
34 Jti* 
48 lira 
73 lira 
OC lin 

Ci>iitrul 
34 lira 
48 lira 
73 lira 
UO bra 


23.liiU 

14.100 

IS.tiUO 

I3,»I0 

IC.WMI 


34,»» 
24.IUI 
32,IM» 
62.4i»> 
ai.yjo { 

SI,3U0 

33.IH)U 

3(t.4'IU 

Il.tXIO 

43,WXI 

43,700 

37.400 

2 H,!XW 

4t,7UI 

30,100 


49,3'J3 

3&,tiU0 

10,100 

70,N«I 

43.300 

76,1(0 
47,700 
43,(KO 
47,000 
(W.UIO 

.VJ,700 

52.400 

43,800 

67,000 

42.300 


5.100 
0,;i00 

13,»X> 

14.300 

u.oou 

4.400 

0,100 

17,<A10 

0,300 

13,200 

7,0(NI 

5,1l0i> 

22.100 
14,000 ! 
lO.KOO 


300 

8,100 

23,(4J0 

2 o,:uio 

30,700 


5,200 

22,7UI 

27,NI»» 

37,(a»I 

20,300 

4,nio 
12..'4JO 
27,(XW 
13 ,Min 
i 2I.WI0 


54,MIO 
S 8 .MI 0 
73,•410 
98,700 
7‘3.('(IO 

7»,7««) 

1X1,200 

iO.OlU 

01,700 

•Jl.JiW 


7.300 07,0(0 

li.nw (Xi.HW 

45,7(0 K»,.'XM 

40. *XO U7,*.»«i 

41. !XX) 83.!40 


edia per ktjuaie miii to iho Mima of aH iiurlcalod 
edU rwuotrxJi !n bo B|i|>ruxiiti4lc value 

h iibliuiiul fur tU edit per a(|uara mm of kkin 
kurfuee. Fi8 3 dama tliat tliCM! valw-a flurtualo 
leM, ai« dure to inilial fiipirei in 4 nixti, ilrfi- 
nSld)* • hi^tu.*t in 6 , bimI lower only in. the 
eactpliiMial rone 0. '11*1! RciH«rally hinlicr couoU 
ill Siekk 2 are due lu tlic fact that tlic numU-r of 
prickle (rib vlik-h uccuuiit fur tlic nmin iiiom of 
tlie eiiUk-rmii. b dex-alcd in 0 cittw (Fir. C). natal 
crib (Fir. 5) eud |kr>tuiiitotk cdb (gmniilar plua 
|iaralt?ratu(ic edIa, Fir. 8 ) arc more miiiirruua in 
7 ta-H-a. Most cell cuuuia khovr a IcmWiiry to re¬ 
turn clufecr to initial \ nluit at tlic cud of llie sec¬ 
ond mrmtii CScrk* 3), wept llic Rraiiulur cdb 
wlik’li are wkldy M'altcivd and mostly ek’vated. 

B. Kjfert e/ n'towin A an Jorerd rtgentraiUM 

Rfbr atnppi Nf. 

8lri|ii.iiiK-ufl lla! keratla byer imalueea n 
inttliclalib initmic Lurat in unniml liuinan 
ciaiiiniut aa dnnsii I*)- ua (2, 3) and ullwni (4). 
llii;U-kt iiiiiolk rniiiitN usuully are fuuml 48-72 
laiurK after »tri|i|aiii; and may wai-li 4-8% of 
iiiliTinilutic (lr4>al and iirickic) c-llt. Cell 
diviriuu u-mdiy takit pbee in llie liosal byer and 
tin; one inir.Milbldy alaive (Mi|iralitta.il). In tliit 
iriim nf niarriuNUta. lieak inilotw iminla of 
3*i or more wrie cocounicrcd iiiilially in • 
raNi-a (Fir. 9). '11n! irmainint 2 kliunt'd |icak» of 


TAIlIJi 8 

Cell a'unl* Ijttr Sfui/ra aim) la euntret e/teeimeM 
5r/ara aifemia A f.ViriVa I) 


Cffftff 

Ktl**** 

Ur 

Btal 

(>n.* 

riksk 

Crlh* 

AH PmI- 
laiMlin* 

ABKa- 
Cin-U J 
Cdb’ 

Rmiik 

CtMl 

1 

14,8(0 

35,300 

7,0(» 

57,100 

17,208 

2 

15,3(0 

2ii.roo 

8,000 

49,100 

14,000 

3 

15,0(0 

31.300 

5,ao 

51,600 

13,(XI0 

4 

10,500 

33,(00 

ll.-KIU 

01,COO 

13,300 

5 • 

M,9U0 

30,300 

.0,000 

51,2(0 

11,000 

0 

18.800 

41,7UI 

0,9(«l 

07,410 

11,300 

7 

lO.SOO 

34,100 

9,li00 

(Xl.TlO 

KI.'AX) 

8 

17,400 

32,9(0 

8,410 

5.<(,7(M 

lO.'OO 

0 

18,100 

33,(80 

fl,!0(> 

is.ao 

iU.liUO 

10 

12.8(0 

29,:io« 

• 

8,90(1 

51,1X0 

8,(XJ0 


* Counted la paraflin aertioiia. 
t Counted W tape atrlpa. 

only 1 and 1.5%, ami one of llnir, a 3S year dd 
fcjnab aubjci't, liad even lower niuiiU in 8 criea 2 
and 3 witlmut dcvialitiR from the aveniRc in oUier 
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Tlie carotenes and citutnin A go throngh preparation stages fw use in 
the hidy. In the human the intestinal wall is the main site of con- 
sersion of carotene into vitamin A, with some also oceurring in the liver. 
An enzyme system, possibly carotenase, brcals down the hydrocarbon into 
simpler molecules, forming first vitamin A aldehyde and then the free or 
alcohol form. Fats and bile salts must he present in order for carotene to 
be absorbed. Man does not scent to be able to convert carotene as elTiciently 
as does tiie rat. 

Vitamin A is absorbed from the upper part of the intestinal tract. 
If vitamin A ester is ingested in an oily medium such as cod liver oil, it has 
to be saponified before it can be absorbed. If the ester is finely emulsified 
or is in an .aqueous dispersion, saponification is not necessary. Bile salts are 
required for cfTicicnt absorption of vitamin A as well as carotene. The ester 
is hydrolyzcrj Into the alcohol before pass.'ige through the intestinal wall. 
In the cellular mueosa it is again cstcrified and appears in the lymph largely 
as vitamin A p;dinitate. The blood stream then earries the vitamin to the 
liver where it may be stored in ester form. TIte liver can change the ester 
into vitamin A acid; in this fium it is not stored but is rapidly oxidized. 
However, the acid ca'i not be changed Kick into the aldehyde or the alcohol, 
'^hen needed by the body, the ester stored in the liver is hydrolyzed into 
vitamin A alcohol or acid which is carried then by the blood to the parts 
that need it 

The fuiKtiofw of vitamki A 

Vitamin A aldehyde performs specific metabolic roles. The function that 
vitamin A plays in vision is comparatively well understood. In the retina of 
the eye are two kinds of light receptors. Tlie cones in the center of the 
retina contain the pigment iodopsin or visual violet and are associated 
with bright light or photopic vision. Rods as well as cones are in the re¬ 
mainder of the retina, the proportion of the roils increasing as the periphery 
is reached. The photoreceptor substance in the rods is called rhodopsin or 
visual purple artd is associated with .colopic or dim light vision. Brown and 
Wald have shown that ll-eis retinal is the specific aldehyde which com¬ 
bines with opsin in the human eye to form rluxlopsin. The pigment breaks 
down In the presence of light and is rebuilt in the dark. Some vitamin A is 
used up in the rc.iction and, therefore, unless there is a sufficient supply in 
the diet or in the body, rod vision is impaired and night blindness results. 
By means of measurements it is possible to determine u person’s light thresh¬ 
old and this In turn may be related to vitamin A metabolism. 

The aldehyde form of the vitamin also phys a role in reproductive 
processet: It has been found that neither sc\ of the rat reprcxluccs normally 
unless vitamin A is contained in the diet, cither as the aldehyde or an “active 
form" of the vitamin dcrivctl from it. Tliis is evidenced by cessation of 
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s^rmatogcncsis in the male and by fetal resorption in the female rat' Ibe 
bioc-hentical reaction involved here is not known 

Optimal Morase of vitamin A in the liver is important s.nce normal 
dcsehrpmcnl of fetal tissue may he affected adversely \ry a prenatal diet low 
m the factor When the forxJ of pre,nan. rats was deficient in 
Warkany and cc^workers found that the young at hirth had congenital 
malformations; these defects occurred in hoth skeletal and soft tissues. 
Pans frequently affected included the tibia, mandible. lihs. ejes. and cardio* 
v^ular system It has also Inren sho«n that the offspimg of cows fed a diet 
low in vitamin A developed eye abnormaliifn'and par.ilysis 

However it is known that m.in has a compar. tively short orcano- 
genetic penovi, the time when m.>sl •nalformations ure detcrinincd The 
first trini«icr of pregnancy in the human being is considered the critical 
pcri^ and hick of vitamin A during this time may cause misi arriage. A 
specific relationship between dietary 1 .ek and congcii lal malformations in 
di^uU to'"^* demonstrated and, according to Warkany, is 

Vitamin A aeidh essentia/fn seccra/bioc/Kmica/reactions. Since retinoic 
acid IS rapidly nKtabolized in the b<»dy and cannot be changed to the aide* 
hyde form, it will not present the occurrence of night blindness and re- 
productive failure. Ilowcser. as Dowling and Wald danonstraicd in I960 
the acid form of the vilumin has potent vitamin A activity. 

. Wolf and co*worker$ have shown that vitamin A acid can synthesize 
mucoiwlysaccharides; it is thoiiglit that the factor causes the release of a 
proteolytic enzyme from intracellular particle.s called lysosomes. which are 
similar in sire to mitochondria. This stimuhitcs the secretion of mucus by 
Ihe cpithcha. Uning the tracts and organs of the body are epithelial cells 
which serve to protect and keep healthy the various parts. Studies made 
on the eyes, certain glands, the respiratory and genitourinary tracts indicate 
that when vitamin A is lacking these cells are changed in form, becoming 
. stratified and kcratinircd, and the cilia normally present in the tracts are lost! 

In the young of a species the eyes may be the first part of the body to be 
afftwted by a lack of vitamin A. Biomicroscopic examination will show ocu¬ 
lar lesions, a condition known as xerosis conjunctivae. This is the early stage 
of a condition w hich is later rccogni/ed as xerophthalmia (Figure 11-3). 

In older animals the lungs arc frequently affected. A correlation be* 
t^n the amount of vilumin A in the diet and the prevalencx of tuberculosis 
has been nots-d in human beings. Sinus trouble and kidney and bladder 
disorders may also arise as a result of the abnormalities of the epithelium 
during avitaminosis A.* i um 

a "a'ilaminosis" b imd to indicalc a contlaion or suir caused by ihe lack of 


< 











. . A 


* )r« l<« ^ IN* v*-n«.v 

«.trii.Kv$.i ukm.M 

/>I»«.V •« C.N^. 




. KfTccl orVi*«uii»n A OcncJ-.'iJC^ <K' Kncx’.^.-j c/i tlio O-VKialiyc 

Olcct-mJ f(ir fit I>m; 

C. )L Si:wAi<»», C. Vavcuiak, a\m K i* Ilonc ' ^ 

IffMil fhr. Oiriiiot, nf Xt-hil:»n, Hur.-i.u »/ ftru-i.l-JSr /.V».«ri.»i, Fou^l Q,t’l lirug AiJ,„;nutr.i>;m,, VmHiJ Slain 
DqTfiKHiil Ilf lUa’ih, HuiierHui, etui Wtf/arr, K'jitSiiuyloiif It. C. C/UJi 


fW: 


SUMK/.KY ' 

U»*r inttochotidiU fiti.n fcjx“‘ •* hyj'rnrUimltKdle-A lalc 
(diil-iird S««r rfi'.ti'iM'jr fw cot>j>lrd t-ridifWt p!ioii]’l.i>iyU> 
Cwi. Rup;4cnM'ni«tl«n (a pHtv or Ih rivt vilh rtllnyl «e*» 
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UiiCM<,-<liiie' cf oaMcUro i>1i(.tt>hArjr:. ties ocnirrcd with 
akotliviDiIdo rdinlno dldi'cl^toCtlcdinkcd and non-KAD* 
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^nia aniumtn added to RiitoctiondrirJ cm-fcnsiona from 
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oxldatlvo |*tioC|<1iotjrlclieit ofnclrnclf a, Tti-o*crrcjr1 jihoi- 
jhMe fsrrti —.-'-•-••a; irM:h Wf not ro.trrrd ty tfc* rdd!- 
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Ilcvidton fiom ox.!>nuro ir*y l•l!^•lcr ftmctional clirncct la 
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TV cron »ym|itoiiii fimduird !•> dietary dcfiraiMy or ; vri«»a 
•d vHaiuiii A Inve l»..>n knoun fi.r yearn, IhiI the hkcli-'tiiiral 
origin of llw get-enil iWKj.lml'ir.ir.’l «lif n;vr* hat not U.n tineed 
to a iKiitiridar ann of iiit<’ri<H<li>iy imtal.alirin. In |M>-.iuut 
ir|K>rU (If 7) nc injN’at'il ihr.t livii lioino^nrilm from rati 
wBiihig horn dl.-taiy dchcRiiey i«- txrr^t of vliaii.in A rlfonl 
an liH'ieaHd hiili:.! (;t0 luin) it .-iriialfcan lale, fidlonul liy a 
dnatie Mtrtratwy drflinc nlirn merinatt or •■kr.t>f>:lNinle 
•ai llnr Milftiatr. TltU an’, lari-nliany anniknr to tliO 

ari>if»lory n»lr<l l^y Cwnhi ai^l Pclman fD In livm 

from vitamin i;'d' f.firnt rat*. IV-la'in it ml. (4) bnd |,>rti>i»ly 
•boon ^ aij.iiKh'Mil bicrca^r in in'ti!il (I'O ■•lin) enyf n U)>lilie 
% 

• A ^••li'nii.tijr irimrt un|>nl iUm i»alii{i,| «.;•> i.lvi n it the 
4 ail< I'likinin.ii Ilf Amriitan loeiiliii Iia I.i|>i linttil..l llii.li./y 
ContreiiiHNi at AiImUc ftily, Nev. Aj^ll, lt>C,S. 


by liviT b<iiiin;;i-ti. Ic< fiom vi amin A'dtfhkiit rata »ln n any 
of sctTial l,U'l/i lyrlc nrkti lord ai inli-tiale. Vignaw 
(S) imtcd rn mvicaie iti iibvliii niktr iidrniiH' J;mi'b«tHc |4Krt- 
|>hato ryUi -IfitinM* i trdurlu'e mkI a di"crfa<a' in jiyrhihic niKbo- 
tide linlitliydi»;;ui ft- artit ilir. of liver l•■il(•■'l■Olwtlia fioni vita- 
min A-d'diriv-it i*i«. lie Hij;;,.vlcil that tin' r. cfiangri migbt 
eauv ir>t'ir.ti'>*i lo ba uiKin:,>b>l fnnu |>1«v^itairyi'i<inii and 
(ri'jkl aeiwniil for lUiy lAiirtial rbfafkHi in ba'.il luelaUitic 
ratea. I UnJr rml tarry (tl) rimt itl llmi tlic niolei'idar ijin iUtity 
for lyaU of irldiil ny llirocyli'.; by rmnimniHlt in IIk; vitaniin A 
• MikiKMiiiikn In that fur tbeinwiiilHin nf vilaiiiiii Adrfirit iiry- 
ITa-*’ anllmia liyimlliniMtl tin I tlic rile of ntlluii cf vitiiinia A 
m at tliC lly.ijirolrin iiii’iiiltraii'- of erlli aial tliHr orpacHm aiid 
that Ibo n.lv of tb" vilainoi iii'Jil l-c to ronlixi! ji-rimaliiliiy. 
Itingln ft ml. (7, S) iqnirtitl Hr' t■lll•latilllH hi mriaboSi m oliich 
orriir in the |•l,. 11 l' t of euce-i, t itriiiiiii A loiy Ir nr'oriclcil aitb 
tlic rv.rllii.;, r.ctlon of tin; vil*i..iii on iiiibirli<in.l- la. Winf H eL 
(D),on tlr Ir.twofr iHrlimiiniy tX|ni;iieii|,mirlmlcl lb.il tbeio 
am Ml cbnii;;c hi O irlilive Jili'- tdtnrylnliiai efTiciviicnn due to a 
ailaniio A drln'leuiy.' 

Tl>e irjiorti in llr liluntnie "ii tlie liivolvoiiinil of vitamio A 
in rf'^|fiit.|iiry ayilv.iia in ji im J ami ojil*!itivc iilnrjilaiylnlion 
In |»artirui.ir aic liinilrd and ineoml lent. A« a rvrull, iro 
undriloul: a Mudy of jdiorjilrti! e'lrrirnalHKi in rcjihiiij liior 
milnrliuiali i.i tiKiciilril ailli a ilrfieMiH-y orr\i rr>of liUniiii A. 
lilt* |i.i|cr uyiorlt infuiiii.ilion aliirli Irarr oti llm iioTilib? lole 
of vhamin A In it jiiralnry rjilniii In ninliuninj;. Ilic iMiniea' 
Ulily of i.iitorlionitiial nvi.d'i.iiHt aiid lirretiy drlenniiiing 
ovidativi- |ilK-|>bnrytilkin i-rivi-nrirv A emnji.lii ioii bni been 
iiirdr of tin! rfficl* of rvliiivl i.. idnle siul ii-tiiHdc arid in rno 
aitd in I'lVo on ibc iiuiintenMi.-u and ir.tntalNin of nmiiniutn 
l*!0 val’.MX in inMi<iiioiidii.i. ^ii.ie |iiilhniniry rypernnenta 
nrc re'Knteil on flic«ff'-et of biivint H'nni rllr,niihi on I’:0 mint 
of livit iiiili)rlitiiii!ilii. Ilic i tTiel of li! «.errjyl |dK>i.|ihala 
on lbs |iVir|i|ioiyhluig me.'! i|ii in «a« rltuluil Kvau>« of 
yirevious n jiirtt (2, 10) on flic crfiiin of lliii ehi'.nii el hi lonerIng 
lii-er vilaniin A. x, •' 

> 

rxri:niiii:K-i<i, inricuiuM! 

ffmUriiili Khvl'tMiiiblp edinhio d'liinleotide, Al'l’, ATP, 
niid lM.W.hiC.4e (lyjie Ilf) vin- |>uirhiird from bigma. Tria- 
eii y l |il»x,il.f te, K llnyl i.rtf-it- , cihI n liiioic cikl vne tonfbt 
fiiiin Ib ''!l.iliiiii Piwbiet*. AH of onr iixifo rmuin'/Mly ti'Oil 
eUiiih-ati \.»*e of it.-igcnl i,i i'!e. and of Ibe bigbckl |•o«ilJt 
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I 








4 


A nv..1 (hMnlicc 


T^hir I 

m,h^U,„U,n <. 

JT« rx|. Ill,, ,1,.,,.!,, ,,, 

IIT^IT.* *' !•*» |:»'»i.j* |M«r »ul».lr,»tr. 


I I '* 

! |4rU>>u»»ul 


it t 

4i6<«rp<jr 


ft4«r.*lHiilr. I SI MS * ' 

#ii,dr..x,iH.,,,.,.V: ;;:;;| „ ^ JJ • 

••Krlni^lutmiite.I 24 Sl jy 


•'< f-01C. vrra u»»xl !ii our xturficu. 

di,.1, led |.,,e rf cv.lie.* ( 2 ). 

were Ik«.m,I ».li.ilu,«^ fa nil-cd ,i,r 
ws« »l • nni-l.t.-l rwun l. mjH^.luie uT 33 A r. I)i,c .-.wl 
lap «r>lrr um. .ix^ifaUr W /iV««. w>i,.».l c-iti, ifYir.! 

A^iWieicfil liioup le,K,.,H („ /L„,o. ^ 

*n«,i uttt i,„, fired ,» ,|,i, M».;e .,h 4 Ironed loiWIy drr,ri. .H. 

d 7 1 ‘*T •» IIm* •».«« u.ir riwnW 

^n> ll.crrdl.-r ui.ld fl,e A nro-fit ,.inun l,e,i, mxilid 

7*7•rrr wcrifircd rt (Iih n^se 
l.-r«icd r.l.riinj/ ArHii«l. 

M,rn IIm- laM fa ll, erm,,, ou IIk rou|«| dirt mi.fad * *ci-ht 

oUUhiI I.Or, >-''«<,flI.rinur,r|HiliMi«hi,;h vilnroin Arr-iii^ 
S?’ rr i« > ^ rdiii,! «.-«mc t,.::ii, ur 

ul.lmtrd ilM.j.j.n |,cr dny (n, 5 d.-ij* nwl uri-lnti ilfiily Hnt* 
rWiiiR ,W. fa,; fa ,ri, ^ ^ „y„Uli„ „r,r, 

I.al. ill iJii, lirji vilsm.ii A r.iuiip Al^cd far tlic rnmj.fale 
6da, (K-i^l o.i..idn.llf rWed k.y, fa IV,- «<« 

IcriiKtl r\trvni''}y (o\ir sim] pA^iiTicrvl. 

JI.M liver i..ilu.l„MK'iij »cie piepsrrd from a i0% (,M 

a(W M hUj mem), arct.idnis lo iV cenlri/.i ^.Mfai. i „ il.i.j 
&1., der (II). \er.enc *tv, omitted from ll« nua! i„i(,.. 
fhoidrm IV Iwire asdied miloeU .,Iifa arm 

r«u-|KMl,d fa a voiimu. of o?0 « deimiir.d oKro.^ .u.S flirt 

(HTl *,I-.,) of .ill. I, ovei.,^ oiimjei. e .iileol. do 

. ,y ilic i..i.-ro.Kjeldi'.l le, l.ifap*., .f , s „j 

1 imr lo IV- |.ie,«...i|i,m of iV milmlHmdrfa, all , -Wiiom. h . 
~b,|ancc, i« rirra ar-re m.-..lr lo IV houm-.n.vu. fa a 1:» , 

etliMK,! p,..,., I. iK- Rlyrol i..lMi,,c „d rrVmetei.i.rd for 30 «!«. 

IV «),lr..i u cl fur ll« of osifaiivc pl.i.. Wvfalion i 
omfaHKd (anil ,idivel...d varid-m,-. a, imlicM.d in lU idx) . 
"l /a, ll"* 0.'t 7.0. 40 pn..-V of Tri, < | 

p^ifav of ».il.^ Iiiilr, 3 pna4rr of Al>l', 3 . of .•. AI) (a|«» , 

* ... "f •»»> 05 wfi of iHMili-m . fa , 

vuluinc of 3 lid, ImludinR I ml of mitorlioidi fa eij live-lrui fa a 


' '•’'I-'• \ „|. 2,1^ ^ 

ai.e.l J X I... ..f i.;-,.,^, .ii„ „ - 

IV- !•.- ..I. ... ,!IT' a ill. ...| ..„ ,1, ; 

|ria,l Ilf 31 1.,.,| f.,||uaii.^ a mil. . ...il.lHaifa,, -,, 

; .." - ■'‘‘■'I m'.T 

an e.,.,,,1, 

I"-.|•. Mil,. .1, i„.,.,.Hm|ri are,, .fa..,, ^ 

aid r.,-...... rild fl .-U ... . 

nin. ,„el..d.,| P:,|., f,„ ,,,„M,ri„,, il,. ,mm, .,rj,fa|i,r 
|.l«.jJ«i,,I,la.f. o.roi.Iii.; lo ifa. ^ xv.i„l«„-|, (|... 

an.1 IV ,,H,e>,,.,rI,n; I... i,, „le,|. I 211 „.i.,. ‘IV fi-iim 

ua. 7*»<l«d fcn ei. I„.;,-,Kvo o-i.fative |.lH,-,V»yh7i.m. 
and d-',.|Hi-j,l,,u)|,ikri, of ml.lid ATI* .vm| ,^H|. /|jj . 

iSfilr' '^o ..»i * 

a. 1^1 ' P ■ ‘ t-r lla- irnmloLd Ih-l. 

aid IV I, nj.lrte ..d.„ .,„d n, d.dai.- ifa- J-;0 mli... •; 
Jatos.-n r..i, detei,..ine,l , „ |V ,, j ,) 

TIk- rmn|«ri-n., fa „f ,|a, ^ ^ , 

»||.. 0 KI aeal In ie»i«m; faa I'.O mlia. fa imixfa.al va|„o» w,n 
dclr.,.,l„id ,...,ole ..l.v,„i„ A .l.r.;i.mt aid ►uViv-mlly 

ripfafcl a.ll, r.llnr r.-(in,l ..rfale or i. liimie ari-l, al a cnac/ 

^«1l.. « aU.*, nine II«.y acre Meilfieod. )•„, eo„.,«rUm. 
ra. I f... Ifa ^ la o ro.njan.iHK ace a,Hoi fa IV |i, cr fammscrM* 

30 Mt. nd. A..ilil-f.i„ of eeriiiM jlfannin acr.. i,ue|e fa 
nim it. a rimnar in.vniK-r at a rcmei.tiBlion of 0 .A u,. lar ml of ' 

MIXVtTt i 


I'.Vornfa A /A^Iiik,-A n i.i.pdrid n-«4ale.|ie f.,mii.m ‘a,, 

de..Mm..ral.Hl in Ifa m.faefa rHliiil f,.„i;,.n of lie afaV fa„„nK. 
CMir f.mn vitai.i.ii Arlrfici i,l tal> Ont-le J). )„ ,fa. 
of |^d.,ic aerei.lor p, inn (AIlI*. fa-vi.l.li.^e, |:l...vee) 
^ru..-le, 4MmxylH,|.,..,.. o fafar.fal.-.falc elmarti 
ineit-cl fair., of oxa|-.|H.i, of 74. W. aid »T^. ie,,.e|i,.lv 

L'ZT'f m"- m 

micrlr\l hy .nfMuif.n of irlmyl a«rl.iir tn iiV» J)» 

Siiiec Ifa dn.a in Table ) faa ll.ai ifa- ,„e..,fajir. „en 
m afalc IIV.T lemHcei,..le. of xifamin A-defi. iinl mix ran l« 
Ifaecl lo a .i,xlf„iK:lK,i, in ifa milml, .idrnl .r,i„i«i«ml. ae 
^fcai. a A-lniM .iivcfls.iii..i, „f ,fa oadaiivc i-farj.fairxlaiina 
effalern-y of ll.e<« ii,i(or|.,nelifa. Ifafa Table III Miii.n.a.ue 

• Ijpa^-d rxj, .ii.K-,.( aill. r, -,,vl fa oxi-fali.e |.fae,.|«„xfalioa 
in Ibe |.iesri,cc of ll.iec ibfrennl Mifalialcr. AVilh atl ihr<« 
TOlavIreiri, Ifa iniCiKfartHbix f.on, niilllv dir.ririil ratr rfaatd 

* r.ViiiMy in chij.IIi,, iJHwi.faw.vblfan fa oxdal'ion 

c««iip.xtrd lo milocboiidifa .. nomixll,- vifamii, A nuiluird* 

fllA. 

Kficfl tf /fjip-n*.»n„e,., .t-A, p.cxiou-ly ic-ned m 

mirm’ ^ ’• '““-S 

rala for S daya can .d a i.oil.ed rlevala.n fa oxygen ui.l.xl.r fa 
liver l.oiiKy;ri,.xlr. conlaii.ii,,. ^-xeral a<Med Kirfa eyrie aridi 

i^lfa^lrr. ^J** of ex.r-a vilainin A ' 

n.' I i" ^ I.'-h'i« fiina Ibew ,a|, fa ran, oiil 

coupled |4-n.,,fa„yfa,m„ A Mimmary of |faM« cxin>rimc.U I. 
dfaxm 11. Tal^ 111. AVill. all ruUlralex. pWplLiTi.Tafa t 

t . . I' 


I.,.. I 


■ ^ • a. 


y-.cy - -xm.j-a.afa, . 


1 ' •; 


! 


# 












drftrlciil 

drficij 

Mild.'/ lukic 

Karmal 

drlclrnt 
Mildly tiiU« 
J5*lreiw«ly lotli 
Mildly drflrlriit H 
Mildly t»kl« + 

Normal 

Mildly drlirlcat 
Mildly U.ia 


Isw of MhiWi Jo, lucfl 


Mrlloyl ,r. NIC w ,rll,«* arid V!"'* '* 

J^Mim u loT; .cN^kr.'‘->•"- .- 

TrMr 11,' ..::• 

m I "i ■ ■ —m«iL-_ 


A Vaujhon, niid//M« 

Taaix J, I 


mil- 
» ri-nccM- 

• to (uio- 


><:l«|rlMtOU - 

' ——.— __ HMMiarM 

: ----^***- . r~r ----- 

^iwtinrU. , ~~_____***** _ /oiOw 

---r± J- . if, r.:S ;:2 : j; 

J»w , ■ Taatli III 

raiu! *****•'•'''•'»> '•''•111 am drHeriUd^ln 0» *" ‘ 

-- ~T—^— 


Siwcinata. 

d-llydraxy1>uly-rale.. 
o-Krloflularalo. 


Noocioala. 

^rclHalt. 

AKriaala.’.".’ 

SocriMale.' 

d-llydioxylailyralo. 

• f NyJrxxylMlyfato. 

d-llydioxy iHilyrala.,. 

d lly driixybolyralt. 

d lly'diuxylnilyiala. [ 

d'llydiHxylMilyiala. 

•■IfolaciMlaiaU.. 

•■KelafjlMlaralt.” ” 

•■Kcinchiiarala. 


loxt'SxVi.rj'aTMi’""’" ?•« 

-crur,— 
Mrt.<a Iml. OMiy ,0 arrruloxlc Ihi, d<7*!!t «» 


P-OtMit 


i n * a.ii 

>■‘•0 A 0.14 

O-n * o.is 
i-n d> e.oo 

> W d: 6.» 
i-n A e.n 
i n A 0.10 
•■n A, 0.00 

'*-M di O.M 
*••> ih O.OS 

l-M rb O.tO ’ 
*•10 Ik 0.00 
’*-M A O.M 


. Taata |y i 

N/rl V a, 

trM Wxafr a, laMiral, 

».teX'irsr.,7.':r^'? ‘;r '■>•■ 

ptto^|>lialr *t0.I%, Meaiia i 'a* ***** ••*^ 

hr * ral. per tr^p. “= «• T.O ratio, aj 


Mrii^Mi^Mia 


riOmla 


«*«l..yl amui.. - 7*’ 7*' 

Heti 1 a.„„. + ‘ * ** • •» »•» * •• 

xiT*"'....; • « •» l o .1 ... 

w..».,v.,..,.. ,;» ;» ;■“*••« 


«•«* *.» 1.09*0.0 


• Viui.tl« d-i^lani,'' 
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S'.'.’..;.*;’:'';'"" t 

itv« ^ujy ..f ,ih .... ,.,(.,'1*::^. ^r.7'; f'C ."-T- 

O.. .1 I .’ .''“'•..(•''i; 11 l.>(o.iii- Jin.- IVO la'tio.. 

•^>•‘>l•!>nyl III IwxUhf (nliml ., 

XTn'f !r-'v"’ i. r’Vi' 


I ito>n;„ A oti,t(h:,l„rir, /Vinv-.'-.ir#/,-./,,* 


v.j. I.JI, Xo i 


MVt.t«Ki« 

..S^i77llS7,M-!rr 

ft«» vim,Min .\ .l..r« i n. Of .olfc rlV* 

^.h miU •..! Kvoc A-fn-KW}- or .o^W./, wijli li.iN- 

(fi.wTi5T.tV,nricTo‘;r: 

i#i».!r^..K.|r. ..f |. ,„.\f .. f' '.•n-'"d 

tlmo. nf IV t . 7 T ol»rn».i«.r, «) »,hJ 

r..c.i,vi,»,„CA.Vnf«.i!i:x:i:^';" ••«•’•'-!- 

Oi.r BiMlnij. „,e 

m 1 r”" i-J-. 

lo, M V •■»« H-.lt'lir.nr Mcnif.„„-.. Il,n.rvrr 

w,/ «' liw inilorlio.Kiri.-i nnd .lni« of Wolf 

f^ntlc (S) liavc 4 h.«n IIi.M |,y, ,.o..nr, of Oln.Hin A arc* 
ai>lm. a*. I'l*^ ■' ‘"‘’'"'S •'■ ...ilorlMUH.ib fttn,, Jn-j^ 

.rif: i 

••'■w.-. ’ 

enf rlTcrtv^ f all».lK.(,.| il.U io a. |rn,t 0,, ',. jin„. H 

^ «»' ''vi<wy and ..,*i,i.r il,ia ” 


• (IN). Ti,.... 

t£;i“2^Sr;r'r 

rvi Ip *11 1 « • * *■"* I. II.p 4 hi iliP » M,a| 

rjilp Hn. i(hfr,rtivp,« , „f m 

. 2, uS:', tzr "• *• 

TI«-^> rr.iilm mint,j,If ,|„. \ .. , 

SiSi'^-:=s£~SHS. 

UKf>;i«l-i\CK» 

* owj: “•• ^~r.. n. m 

iiiil’ •’ •..• «■• »!. as 
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». •>i«..i.. J. T. I,n"f 7 a i - »<•«” (IW). 
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INTtMOCnCTT WaMOMi 


AM/uta 


Abatncta lin-im 


.a-a, ■•.«.« 

ii:Si 3 rSSr 

•" «»ii.i.rt MU ..rXtoutS tZL 
if““ !'• “• •MM'la; arSstiTiJ^ 

(frifj “‘•••iaiat MU Mcmit aaUrlU ■- uTuafJ* 

Uu#« kf CfMi« lO 01179, ** ^ ***^* 


•rSiTia* sr.ii.rj.riru.’-sr a*-::^- 

toK^'T” '• *■ 

ratwiila. a.rtiaa, aa« ama*. 

•aiafaaa’jaui'rUlalffr'’'*"'’'''*'”** *"*••*>•• 
~...a '.".r^rSaMH r/:r* 

.2:::r.2';;^':n:^ 

E - - .^.fHa- 

ru'nrif.fnr" •* ••*'•’* •••'-*• 
rji-'iiiarEE^ErE--*^ 

!• ,^|-*1 ^ •••^ •• 


Bto*d C«09vlefi#ii ■ 
lUi 

mmuoLmc a««o t*rcNOiime 
mATi. rucuioUaiw. 

M»4. Otft., llMo.a li.f. 

N««t«« 0 t 9 ^tw 4 •• 

cr*«*#4 %Mi A«» 

i|»i*# m0^hft »mwfm i»uy|» 
ni* «.. t»»4» f wm* m 

•«f* ctorMIrnM M» m 

M !•»• «i4M* H« $ 

mtrmp m»lf\4 •rfiNiM miO Ii^Im #««r 

l*>U ‘i«a, Am 4Mki«teM »•• elate 
irvfav*«'#«# M MarArraM I m0|4mi 
M MAMMMa Of a»|W« m If 

l>te»aa.C«lii« iwritMNi «M0M« «kw 
M Mrc M Ml IW fMM •! CMIMI a^ 
tn.^H tet*a«aO>lH«al 
cww«<M l>MM MMrsaa aai AAna ctei 
m 4 aM* am Ipm 

p>»»mtmgm. Pt tiMrm— MMiflf mm 
l)»M« Mr/AUte/TAMt A^l/i.t. Ti» ■ 
««•« acllvMM Mi IBM • II.I 

cm« noaBaiUa^aa MOAa.CiMwte 


MOatMJTY IM MVTf. W. a. 

r»a aiauiul allaalt af aa lairaaianaa aauaa la ika taaiM 
acaM, .1 a lacaUaaa ,n^, .. u. lUlW^aa.M- 

a-rj :fV” •: 

IU3 r 7a"'i>M ’*t«i* '* *" ‘'a'*"*" “ ‘■^‘0~»a tjil,. 

.a. JL •v-Ul.aa. laM. .aMa.ui,™, « 

lia«. taa aMi-,~alafUa<iaa allaci ra* u lalalaa laaaaaaaa 
•a catb-aft]ra<«i« n#uu4ii» r4i«i m a| • } 9 % Omimm ia 

fatal lUfMial'aia la Ma'ira llau liam lUO-CMWiaiaa - 

aaa a aar tla.iaan, |,..a, u .. 

cariaal ai afMaa riyU l>~* IUD-coau.a>aa MfM afuVlkTa^ 

••*■• ... .MyUI .«aUM.,.« ,rj^« 

laaa.ff atl./a a yriaya fX'arfHi fool r.a ii^,., m I,,iaau- 
I 10 « ar.a aatlyoaic aaaU Thu .oft ly( .aala* kr NIH (w 
•Mual CfhM It'Ka taa TraihKi* Ciaal Da. t TOI-MO-Mla*. 


.'S'irLij",:."’"!* ■■ *■ r”Mg> 

... •• "••••. 

a, ,.p« c.::.*..*LrMT.'f;:;^:*;*:^j -»« 


aaau .r.ir.irr.r:.T i.t.i’iiiu.fri'.f'jc 

IMI M «• c.fVMtMU if* 

Ji: E" " i:::.- 

lu rrfi.fi.rr frrf'”L'•""'••* —••«•••• ►—u 

•••00)4. ..a,.,., 1 r"rj):ir 


rtiIJ?aaf**t‘'fL'™" "• “ *** " »>"«m*fioa a* im^ ^ 
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M»w rACTOM coiKcrnliif nonn*| and abnormal 
r « embryo have been ihuusht of for a 
•'{*•**• ^ comlalioo with i*i nutritional 

•rjitra-rntt. One alltision it jnen In the BiUe: The 
•i-.vt* haw ralen unripe fcapea. and the teeth <i the 
"*'* Aeeording to Xenophon, women 
rr u-ifly badly nouruhed durins |Wfnancy and Uwy 
a4i;H to tjtave. He wriiea: In theae conditiona it ia 
*e tn delude ounrivea on the future of the child. 

lathe imw recent pan, there waa a widespread idea 
iiifod mitmion and (ood rep.o(:uction were related. 

M iurreil .a valoea of fooda war eapecially focused ^ 

t^joud ef^ on ^nul atimulation. According to 
bdrrao (19) the artichohe it aide to incite the 

and rpellbound to amoroua dallUoce. In the' 
Ji,^-aai rai/mm, Peter the Spaniard claimed that the 
h uaeful to the utenia and facUiute* tl« 

U Uiyfa 

j", • time, to go further bccauie 

JUMKvHurs which eahted. It was ncccaury to know 
*. rjxt eo.TH|«^ of fooda and to u=e purified or 
irjJrkly tyiilliitc dieu in experimenta, tinre almoal 
- .nt ^.denl on withdrawal of definite aubitaneea. 
l-f j, Hm ^y in modem tiinca when the proldcin of 
r W.IO of the a^i and of the )iuuiig.ia almost solved 
HI Ue proUrm of the nutrition of tlie embrvo ia being 
tr^jJr comi^rco. in 1911, Hart ct aL (i»y) »h«*ed 
a^a that immature and atillhom fetusea wen the 
**a cf a diet poor in calcium. In 1935. Hale fiafif 
t^rtwiated tlut malformaiiona in pigW new the 

h>potheait in favor m 
■ JtbiMe to explain matformations (Fig. i). 

»^r then eonait^Ne work hat been done concern. 
^<mdir)vnie rrtj^iwnta. the influence of defieieociea 
*r* **** ‘"’rort»n«‘e of an equilihrium; 

• ""•«*<««' •«*«» fcnetic condl. 

-^saiarcand more known. 


*«» or moiianirn roo auun 

• •oauauuAN eniinvai 

‘ '** *• ^ '«f » by 

during gatation. For many animi and 

"'‘-•'‘•Iwi and PrrnMd 


• implant ^**^'"* b very 

* r J** prepared in the ovary comitta nnwet.,. 
« (p^phoj-rotrin, ovmitdlin a^ 

I aiijrt* iSd. «n viumlna «««» 

. normafly lacking. Allnimen I 

t It coniaim leu nutrienu tlian the yolk. 

wwuiSTAt^^"'’'* '^u-io.^ nunTu 

•■.i 

In^T."l^''*" '<* food from Iri mother, 

f.n • **^1'**’ *’*6*. die ovum renuina free in tlw 
fallopian tube and uicrui wl.ii-K iw., 1 . • *“ "* 

I't^ " "•'rounding flu 2^C,«5? 

sL^Tir 

In aoine a|ieciet, Hie embrtoa utfliae an etiihrv«i,...i.. 
•Hw mammala, humana included, there h nm. 

oq»cfwm on the nuUMKm oT the mother lktf»ir 

rf “**• *""•* of vtJ^^aiM 

(» 3 «. 139 )) SwIlirSIJ fa 2 ' *' 
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mULKATION ntOCnCDINOS 


Frf—ly 


In Mxkr to iiMure Oic incrraunfi nrrd* </ the Irti* 
durinc |;r<laii<in, the iiialrrnal or]ganitin modific* iti 
nicixUiliun; it Tun more (uhiletKei than wual, Morinf 
protrint, niiiKral hIu, and otiicr tuUtancr*, in order 
to be aide to imu/e the nreruary transfer. Yet 7 .achan> 
jewsU (349) clsiined a daily rcientiun of 3-^ g nitrogea 
to tlie end of gesuiion in the woman. Macy and 
HunKlier (193), who made a Kriet of conlinuoui 
bal.nicet on pregnant women, demonstrate rIcaHy the 
nitrogen tinrte e and the cinnul.'iih'e reiervn of O, P, 
Na, Ca, and hig. In the rat, Rombaula es al.- {a«4) 
showed that a comideraHe retention of nitrogen nuy 
occur. Compared swilh a |Kriod immediately preceding 
mating, tlie daily nitrogen retention was increased by r3 
mg dtuing tlie {jcriod 0-4 days and progressively by i3t 



no. I. ricid »iih viiaaiiB A deficJciiqr, Nele aiicropbilialmy 
. and sbneinuliiKS of tk* rar. (Acceediiy la llalc (isC).) 



escolap 

liars|< In tlic rnasho's body in compstisoo srMi Ik* issriaa la 
the endnyo. CModdM Irom tkc date of Macy and Hamckae 
(•MM 



mg during i6-*o da)S (Fig. a). When the csnbryw ai« 
suppreso^tl, the (ilaccnta remaining in aht^ the weight 
of the mother continues to increase (313): the reten¬ 
tion of miuicnu is alniool the tame (30^ ThtM iIk 
storage by die mollier depends on the piacente andl, it 
teems, on its hormones (Fig. 3). 

The fuiKlif/ttal \.dnr of the nlarenta k of the fistt 
bnposlance, lu tire and its circulation are fundamcntalt 
at cxjieriincnU of MaclAren and Miehic (193X and 
Wicgciiworth (333) K-ivc dcinontuaicd It it alto the 
tame for its normal ttrueinre. Infants weighing bw» than 
*■5 (premature) but bom al term have bees 
considcitd undcrnouridicd, and deficient function of the 
placenta was envisaged. Scott and Uslier (077) do not 
cnipliasiie the condition of tlie placenta, but many 
efaieivationa are signihram; Gruenwald and Connefl 
(104), Cenhon and Strauss (too), Wariiany et aL (3»5X 
and Batsd and CaSI (si) have noted in these iJk 
exaggerated pretence of avascular villi and isdarcliikc 
•c<|ucsUation of Urge areas. Such defective conditions of 
the piacente could explain the delayed growth of the 
fttut. 

vnuzATran or ms roootivrn 

TTie foodtliinTs are necessary to the embryo for buOdiiy 
its tissues and organs and insuring the energy necessary 
to itt life and rs,oecially to its synthetic prorcMCS. Carbo¬ 
hydrates arc often ulilired for energy, with lipids and 
even proicina at secondary souicct. For synthesis the 
basis of the growth of the embryo^ the rcijuiremeni for 
protein b naturally the most important In accord trith 
the modem view on the role of nucleic acids in proicia 
syntlicsi^ we must think of the succemive production af 
deoxyribonucleine^ tibonucldnca, and then the variate 
protciite 

. Acenrding to the old morphological oinesvatiom k 


fW.'AIVlW i^oaitfte 
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M^poMiUe le fomet Oie nffi«i,y ,, 
moir nWKrom t«icJci. Lo«* *ro Co 
I^b (iHj) (iljKnrd in the m whin 
•W« wreaie in total nueJear material d 

.'ll: 


Fc/tnUad cui 
' Cattnilaa 
FhNai 

After the iieox)'ribomielHi 
niiitt be tyiithriiied t" 
to^n tlie former and tj>e 
Noble (3<i) have studied 
bow to da)a after r—' 
^mofc«a(.a) stud,, 

i^.yntl|«nofKNA.atfim.W 


tnonthg) 


unM -Ifoprotridu Va^ / I ■* 

‘♦'ey serve as Intermediates ^ / I 

-“new protrins. Winiek and '/ \ . • 

'oeh an evolution in the rai ■ / ' \ 

Kafunl and ’ J \ 

j noted tlial / ’ \ 

w Uie ntMlri, incre,^ . / • \ 

‘ J aetinom)ein / 

JYMhe^ stopped >7 

embtyos^ Moil —. . . . 

•methl^Jne in rabbity noted . ' • ^ ’ m ' ‘ 

to parallel the RNA ■ "o-s. * *® . 

”3 •“ 

W« .nd dildtUW^h'*^ "flMenanc* of 

Clutamic acid. iogetheU^ teM«. V*'""*', 
for differentiation; aod that other'vm'**” b^bpfnsaWe 

nummalian embryo IMnf In iha 
R^uiremenia are greater i)^ those 
^ *" pantothenic acid 

rntbry oistlotved. bnlifwc 

' to a normal one of the same 
J’’** **•* *«<:!««« 

■ -a progrrsKd. The 
»•*# Is the same but 
“"tetures have appearsd 


•ng a IM embryo have 
JJpitlly. Thomson a^ ^ ~ 

D or mitom)'cin which blocks RNA 
tbc segmentation of mouse 

•bnt rate of protein synthesis Kcmed f - ■ 
concentration. Aruiloffout itudi^ wrr* ii 

<o.t 

^ corres,!^ 

but after their appearance theii 
*®"*titutet grotvih. 

■n-is distinction is important be« 

^J • *« not the 

studying cultures of chick embryos 
demonstrated that the rtquiretr^ 
sniaU, thcM for differentiation 
tsr growib are very imponanb 


ft* or Oincrciitiation, 
ing to new structures. 
increaK essentially 

“•« the requirements b>f <“ 

Mme. Spratt (affS) '•* survival, 
n defined media has Ctt^wlo/jBd) have j 
for maintenance are fy**ne, Icurine, and 

*re greater, but thoec tt»»i"tenanee and for grm^' 
llli the aame for the 
uter^ The gitm ih 
k for difleremiation. 

\ defideocy the groH ih of the , 

^ ^*^re«»»e stunted embryo 

sue but youngrr. It b e- 

Vr^ SaT *•«» "«-rrthci^ 

»*»»yTinthine , 

(tp) (Fig. 4X 

- ., tre observe the 
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»».«. CWvc or«rl(l<i ariw- 

■»•• ciBbrf» acccr 4 «i^ I# ili^ 
*ftcf |#ft njcaiUiial m* 
t|^Tb< (AlSccttAii la the 1 m • 
•o#Hhi rtvc^ld tiia inniffcifwB 
«« ik« au(ji4ioa*i line OdoOmt 

^ pU«n««). (CMtOT if 






vi^ mufi be comiderrf: ih* q^eel of crowtl, aiwl ilio 
abioliiie groH-tli. RecenUy I'inrau (aae) hat Mudied the 

increase, a presrestive drciute all dw^eesuiion ai^ 
.he eun-e of al,ol„.e linear rroseth wh1?|fT.I^a« S 
dunng gn,at,on (fig. 5). We wiU emphaaiae growth 
incMu^ by weight which it a little difTcrl^t, being more 
easily influenced If w. consider increwe In Zl « 
unit of tin^ or llic rale of ijnliwsit, ur see that it 
tnl^ \**'e**'?^ ?"** decrease* i>rogrrtiiveiy. For 
‘***^*.« «» .eell Vntmn, and the 
dady «^„.rement. per kilogram become lower^nSts.^ 

emblisTll'’^ ^ound that the rate of growth in the rabbit 
measured by percentage.lncrementa. decreased 
from the 9-,^* day (when the r.bUt addToo^ 

^hen the average daily addition is only aia%) Then 
he .rtii^ted that over 98% of tlie oriilill SwS^ 
f^h in tlw ehjck w rabUt hat been^ at thTth^ rf 

^ •" «|H>nential law, u wai 

n^ITd""- ** •' Si"*“>Uneou.ly. 

•t 9 ^men*s diminished per unit of sveighL 

The speed of growth being maximum at the beginning. 


^melaUJism I* maximum and the requirementi Iw 
P*' of Weight arc also maxi. 

IkI "-main snulL NeverrtS 

the'!l^“j!r' .«|uiremeni, change because 

«ontirit.ou.lTAWr 

«rownh M represented by the actual weigh/whkh iT 
S”e"rtn*i^,IZl'^‘^ "^‘""‘.3 with a ne^" 

.at tnany Lilugraint in mammak 

ehicken rcwalWe *“'* •'**" ‘*** *• 

«r !l? 'll!*.**™' mammak The progreative evolutian 

.e«r!f 1.^^ mother during al 

gestation is very important. ” 

fc.us in the sreond and third trimester. Cruenwaid (i«s) 










WIWT.W 

cmplMrjfcd the Imi that # 

WaVl* line, «Mlnei ffi,. *). 

M^eowfi and Record (loiX it k 
*r^ po»ih«itjei or tii-J; * 

*'* ** '**'’*^ *" '•« 

(tvcn by the reduced 

b incfcatcd, tueh at 
S*oX Sonic tenocer 
CMriiaced. 


and r*ENATAL DEVEIOPMOO 

Jr *• •! 

* " the K 9 ul( wM tl^ I 

“Mr »«€ (mother and ** < 

---• Mrangly urhen a fetid ji.j 

weieht rft'iff'*""*?' ^ ^ (|w). 

"^he" the number 

« ir ^ t ^'* 5 - **•• •*•• r 5 n both white a 

« the plarenla muM aho bo • **voicd economic ttaiu, 

«»peaaJly durinj the 
W^UodJ. rtenliiy, mi^al^tg« 

^ tfitcu^. A noxioiH influen 
peo- ^ «»|»cially noted in corrclai 
hefore birth 


lUndoin and Si^mjS^ •‘•located by 

"Other. «* achieved abo fm 

•h*tforembr,nr3SS^.SZ.^ 

had feioitt. The cate rfnhrou!!? *^ ^"''** ******** **•*• 
in the chick e^l^i aild^Ji^i^"^ 
^ diMurb. the det^^J nJ^^Xi" 

t»enybomtheiwuluofifefK:ie^,l.!r^ *' ** *■**"• 
*«"*»»-ion. lesardin. tJw **“*«< 

hryoa We *** 

My be ddctericNm. mtIum ^ that an nrrf 

"Otiwr and wdshrlll ^ 

••e&ieiijm i:;;:rwJi^ 

•a i^ nwUformationr^mlTb ^jfr** 

-r dXSLir^ - 

^•fie dcficfe^l ^ 

"•) aho indumjL^II^liyjT r^ P^ *»« 

Romanoff and Romanaffi^«i **1*!** " »"e*"inak 

••euuon readied in •»«* 

"^1 meubolitm of nitrogen.*^!? n*^'"^' 
threons tolerance. In iheeiiL WalKr./. \ J**'"*"'»hed 
•rated that fetal wei^tn ^u_* 1?** **•* demo*. 

*« d »~LS!rmS.) iz,l2 rrs “« 

iaiomc hirrinocwca. tf “"demutritio* 

«• noted (7«T ^ "ottality of th. embryo. 

In bumam there are *i«il„ f,eta Burke ct .L 
and Bou^uu) and Bennum (aj) atudied tranwn 
-^le- ddicient diet.; di WlSeS^ 

TO more numerou. were the dead -^ 

*e wane the •veraM e^lwL « . 1 ‘»«^*etu«a and 
Iht Mwbom. »■•■. aiae and weight) of 

■ronom. Hendnckt (130) ha. noted Am thibfeth 


SairmSfFsS,^-:^*? ••‘P'oific ibrtaneeaai, 

fermadona P*®*"** lenon. and afeo mal. 


gor rar aw* awtuo 
.Sigaat gww and i-rcTAu^ 

» niiJo.^: JI!!!.'® ‘"‘>o^>drale media eontaia- 
ngenen* and «wni.i^ r 
* nra. no srotvth. For 
'*i"-oC|heifood i. im. 
"gher in egg. 

■> it i. in egp laid by 
"•^‘o (oS). For tlio 

> •-, . --" hcnA FMchcr (nil 

WWg aimno acid, were eaeo^; 
uu'^ b-rirre, leucanc, ia*. 
j mctluofun^ Ihic*. 

I Mirfied the remit, of pregnanefe, 

rLw!I!I* ''•riour type, of diet. 
.i:}*l<*«dJ 52 d<ll^anduniJ^ , 


chU 
ing n 

dilferm^lioo conUnued but 1 
the chicken t he na twy of the 

Emlr^ mortabfjr , 

!^'““* Protein di^ than 
hen* ictciving protein of t 

^*JI!:M*' *W P*od«r 

etublnhed that the f “ 

^nine, glutamic aeidThiu.__ 

nine. 













rwunATioK p;iocr.u>n«ct 


GRAMS OF PROTEINS 

rw. ). Cyna af graotli (weight anj length) ia newboeii Wwili 
m ■ huKiioa iwateia iiHahc of Iheir mMhen. Dua far la^ 
aad faaialea aic miaed. (hladifted ima the data of Burk* «| id, 

(mV) 


confirmed by Haielwoca) and Nclfon (199), the •bortiee* 
were the rcauli of ditHirtancCT...rf the j>ituimy_a»J 
ovarian functiom, lioce a mixture ef pra(<tt»aM and 
CMione conditiem. 

Puppica b«Mi of peouin-caloric deficicnl niolheit arc 
fmall, have poor aurvK-al, and roaHiiiation_l(v<iUa 
conclatcd with neur<i(;lial iiiwaicln the ipinal co^ 
( 940 ). It wa» aboiit titc unk for pipleu ( 947 ). 

Tlie iniport anee id each aimjm.acid is not the lamc 
In orgaiiot)vic culture Wolff ct tl. (343) hate noted that 
Uic rrqwrmrnts.of varioui.organs are not the same. 
^icmntngeiieMt> faeilitalrd by tyroMr,e and arginine' 
(980). liemnann (139) and Rothfrlt' (9C6), with 
analogues of phenylalanine, induced abnormalities of the 
r^'ouf. tysirm'and, with analogues of leucine, abnor* 

I nudities ij the tncMUast (no somite fornution). Feldman 
and Waddingion (C6), using ethionitie at an analogue, 
and Waddingtjon and I*erry (3i8)Tnduced almor nialiti es 
also ill chirV embrysn cultivated liTvitro. Xusiic'ct'air 
(13) ar ,.rau et aL (isi, las), by perfusion of yolk 
sac, have demonstrated thejmportance of Icucing and 
valiiw for the t^ivid of the embryo, and of t)Tp«ine foe^ 
reiinaJjiTj^f ntaikm and tlic survival of tlic neural retina.' 

With a diet of 4^ protein, |>oor in mril iinnine and 
eiTtrine, Mael.aren (-99) obtctvrd'ilMiocmaii(ies ofliie' 
eye, Tspeciatly of the lens, in thejny. Using cl liioninr a^ 
an .miai ^ onist to meiliinnin e. Lee « at. (174) and I'roftit 
and laiwards (951) ubsened only a poor reproductive 
performance. Tlic qurslinn of t ryptoph .<n is important 
bceaiisc tryptophan is a prccursoMor nicotinic acid in 
various speeica. Akoek (5) and Allianrsr'ef aTCT have 











NUminCW AN-D rRENATAL Dr.VtUJPMEUT 

/‘-iU-sa-lejIiMjh? rlr%.}rd k^l rf 
Ijj>VAVM»ogicnic roCT 
lKr^iinU.*plnMt and Mracirr-parM (310) 

^ and^«“l5 '"^1^“ •‘wnion. or abnonnaliiin fai 

fu!r« eMeiterol melabolitiB 

aho cau.« prnurbatkw ct the devtlopinf embryo. 

cataortYpaATt arcwwKimrw 

Carbohydraw* are uruany ihr fox lource of enercy 
far embryoa. A«ardin( to 0 *Conoar (*31) this ii ih^ 

L“ ?e£t,;,Tw ‘»* «*!» 


divA^^n of carbohydrate meubali.m in Om 
mother tneh at diabetea are of importance for the fe^ 

'^^***m *KQuiaaiRim 

Tlx Mudy of thh queati 
of the vilaiiiin Mudird in 
by addition of amibiotica 
by the intratinal flora. 

Frequently now i 
quicker aiKl permili 

^ the aeiim i* tUonser. and ^'pTihirm' 
aome loaic efTcet, ainre it b i. ‘ 
vitarmn. hforcover, thb laat 


•yntnetic oxta, and aontetimea 
to tuppreta viumin produetieo 

antagonixa are tited; their action b 
I intervention at the aenaitbe prn ei l, 

.• may be 
not aiwaya currected by tho 
^ method demoruiratea 
'* •’^*“'7 ^ » fobrtaoee. and itt iiihibitioo 
^.x J^i^*** 'T*"’’*"* varimia dnturbancca. But b 

^ not indicate that it thould mceaaarfly be nttxddrd 

fyniheuxed in many specks. ^ 

0^;r «• fH-cn by 

queation of wry rpecifie deficicncica b al>o impair 

acid defKKncy with a complete vitamin B dcflebncv 
^ fornxr wca the more noxi^’ 

^ reaorptiona were approximately the tame, but tho 

'•* e*coo may be noxioiM 

S^TvH* Ip™ " >»'“«■ i- O. 

•tijj er atcorblc acid, lu presence in the diet 













I'FUI41ATI(»4 mOCFJ^UINOt 


There it a {rrai rcrtticlion U the hatchinit rate, and often 
the liniin of llte e:n(iryo« are tliortcnrd. rdrina, ancniia, 
and dwarfuin were alio nnted. Lepkovtky et al. (178} 
and Ilrown (40) densomiraird llie importance of trant- 
kr at riboflavin from tlie crk to the cinbr)'a 

In the lat. WarVanv and Schraflenlieritcr (339) ettab- 
liihrd that a riLoflavin-deficient diet hat a true 
teraiosenic cflcct. Thic deficiency inducet definite mal- 
^niatiom: cleft p alate an d ilio rtenin g of tlie l iinbt with 


nicotinic acid deficiency became nicotinic acid produced 
a rccovSy. dw-cul evidence that nicotinic arid it an 
imporunt mctalvilitc wai|;ivrnbyAtliciinaiinandTayIar 
(a). Uting 3-acetylpyridiiic at an antagoniit to the vita* 
min, thete aullion obtained tiowe d gro wth, ni alform y* 
tiont of tlie fert, and rdcina. With b-aininonicnlinami^ 
at aiitagonHt, LiTiMlaucr 7<(i9) hat obterved iincromel^ 
aud. parzoCfacak, ThcK could be prevented by tiicbtin- 
amit^ 

In the »t, Ruffb and Vetcia (970) have noted a 
reduction Tiitten in deficiency, .^fier injection of 6* 
aminoiiicotinamide, Chamlxriain and Nelson (49) have 
obterved nia ny abno rinalitig. Analogout facu were 
observed innuu t94(J)rM.vny experimental observationa 
have been made with antagonitu. They prove the impor* 
tant functioo of isicotinic acid, hut perhaps did not 
prove that it it a necctsary nutrient, tince many tpeciet 
teem able to tynihesize it from tryp'ophan. On the other 
hand, we most note that in humans there is no esidence 
thaMhit deficirncy produces aisom d^_in man, in tpitc 
of tlie prcvaicrKe'jpfprllajraln nnny counines. 

if'f aaiA . Expmm-ntt on la;mg hena 
im'oiving a vitamin'^ defscierxy revealed a critical 
iteed for this vitamin, since there was a rapid decline 
eg^ productioo (63). The anthritainin exerts an inhibi* 
toiy effect on the developing chick emUyo; death or 
retardation but no ab r wmality (61). In huiiuin. a 
deficiency of ihia tritamin luMlseen suggested by thc'faet 
that vitamin B| it cj^tivc i n the trcatiiKnt of vomitiii| 

!2J>?i!«J!aL6s'. 335>-“ ‘ 

Kxperiments hasre shown that abortiona are commou 
in fniinah t'lffering from pyridosine deficiciicy. Roat 
and i*ik^9C3) oba^ed a deleterious influence this 
deficiency on the development of the embryo. Kelson 
arxl Evans (994) obtained abortions with an analogue 
(dcoxy-pyridine), possibly by a secondary impairment of 
hypophysogenital fuiKtion, tince administration of 
ftilliculin and progesterone restored normal getutiost. 

J^etie »eU. Folic acid appeari to be very unponant 

_a. _ _•»___ 


a^r^aeijlia (i“j. iB). Cirotid amf llioiiseiut (Tot) aAd* 
Bo!(^a and rircintii (99) obtained similar results with 
a synthetic dirt deficient in riboflavin. In a drIicietKy 
prodiKcd by an antaitoiiitt (galactoflavin), Kriion ct al. 
(t9i} and Kalier and Warkany (137) observed much 
more varied abnormalities, jo liiitnatss it api wan that 
only one ease was r;uoted an d may be que st ioned. 

iilcmir. P-P . In tlie cliititrii. nicotinic 
acirl is |>resiiinabl/ lynllieviird during devcH^sitKiM (69). 
NcvTithrlest, according to Briggs ct al. (36) givirtg the 
hern a large amount of bone ossein in a purified ration 
creates an amino acid imliaUncc and reduces egg pro* 
duction and haichabslity. 'I'hey interpreted the result as a 


possibly b)- way of iu role in deoxsTibonucleic acid syo* 
thesis (partiespation in thymine synthesis and other 
purine base*). Recently Poiier de CMiey (930) sliowed 
thig role and its influ en ce by the de crease of PNA phoa- 
phorui, R NA phosplionajl and protein nitrogen in the 
rat fetus during this deficiency. 

In the rcptodiKtion of bir^ the part played by folk 
acid was demonstrated byTaylor (999), its absence in 
the diet increasing the mortality of the embryo. More* 
over, f olic acid d^leo cv ap peared terajog enic. Sunde 
ct al. (999) found angulations of tlie tibimanu^ syndac* 
tylta, and parrot beak. 

In the raL Rkliardson and Hogan (sCo) as well at 
Hogan et'al. (136), observed that with an incomplete 
tynthetk diet, 1.7% of the young were hy droceph alic. 
This waa partly sujiprctied by addition of folk acS^ 
and completely suppresaed by addition of viumin Bw 
(933). Stempak (9O9), with a folk add-defkknt diet 
limited in time, obterved the tame abnormality. Keltoa 
and Evans (993), with a diet made deficient by an aniag* 




no. I. MsUsrmaiiwu la tiboHavta deliciciiry. CM! palate 
(lop), aitrawMlis (bt4i<.in). tad ayadaoiirly (mk^). (Aceardiag 
la draad aad fciin ri al (104).) 
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NUTJiUiON and ntXNATAI. 


the Mme roult. w«, 

VKcSl 3 

dkt withoM *<»7 tpfetclyiyntf>«iic 

jAlcraiMNw, with lUm at |)« emremlii— j 

(•.,) (Ti^ 


»iri—*• y iHwmart,, „ rtw ,*"•** 
Cbwid and Ixfebvm (io6) )!{•*'■"**"op‘«rin. eeptw 

J.t, 

^u^naryjnKt (an) and ct iHT^cCSji?** ~'^*-^ ““"J^ 

‘»y »*W « •L^X <•«)» 

to the tuget «f •dminktraium. ■ t»en»r 

^br Baranov (i6). Tuchmarni Dui^ i, •endiiv 

stNhc aignlficani inirraciiona bnmua a hju _u / 


fi 











rnocRATiON fKocecoiNcs 

*«'«•" 

iJ'r *" Rnt-hcnie .cid w. 

X 5 ***V‘ •' '*«•«* !“ ^tvoraj; 

and difrcrcnliatioTrSTilie' rn,br>o 
"•> 'PPC"! nr«r»v,o. f,»jr^ 
pcjtm-VcJ^p, „ U brcauK d iuTdiiir'o^ m^ 

of Ihu lacrraeiion nuy occur Fwi.t* %-iUmin B,, 

acM*' "•« Woscnrrif at (Ik active furmt of 

lolK acid aiKh at ictrah)-dn^ulic acid 

. *" «• -i (leo notcj nut vit.,„}„ b., 

\Mr reproduclion. OIccte ct al. (934) 

wrf M.lligan aiul C^mU (joo) oUcrvcd hemotrhaM 
•^f " addiiion to mortality. Fereiuon 

et J (88) iioiKrd alicraiioni of the heart, livc^aiq 

^ ^ •* ■/ injcciinj an anti- 

UllSi '**’ JnhfbiKd the 

^M.ia f^n nutniional origin waa |wented ixiP^y 
^ folic arid but complclrly by vitamin 11 ,^ In Mmc 

''i'« "P»^"ct»on was maintained but funher 
Dcvciopmcfif vas Ivainipcrcd. Rerenilv W«v<smI ^ ■'v«a«^«i via 

•!"■«««» i» •». Sa.x::L 


h^Mcd and tiK addition of mrtl .ionine or larcotine. 

tlie laying jten. the dietary content ef 

1. 3 ' 9 )- The vitamin 

egj it clearly inerrated by enrichinf (he 
••»•»■» hficayinont and Hart (190) 

' "ftotni** ^ defici ency 

‘ndI.cK 5 Hniabtlity, 

- 'itamin A deficiency 

obKn ed long aga In the tow the 

r-'**, to '“Sh i» the tCTHrm 

Tie ctmuolt. Hale (ijfi) demomtrated the 
wi u (hit deficiency. In addition to dead 
obierved i.i.tny malformalioio 
• t or ni ieroiilitlialmi^ harelip. 

o«>wvati,WV. 5 i- 
^finned^ Goodwin and Jenning* (ny) ,„a bv 
^o<l« (,38). Thh 1^ auiU 
■n^Piaiia of the miitoui cpiihclia. 

« Moor, 

2 til »!!• • '^'lia y-torophy due to comprtaaioa 

ef the optK nene at ha cramJ^T 

_ tt^the fjj, An^rKn (7) noticed that viumin A defi- 

sifissafs 


Fn eqi 

dht^ 346 ). 

vitamin A is of great im|>< 

A conlciit of (he < 
diet with iIk vitamin, 
described the deirtcrioua 

*!*^l*-l>codiir?Km.3?'L 

In mamD i-ilt. (Ik rcpcrcu! 
on rrptodiKtion were ' 
number of tiilllHjrn v 
animals at fiTth 

tCMtnge iiie a ction .. 

or stunted "embryen, he 
In piglets: anonhilialmi.i 
deft p .tlate, nuerr.il e.ir 


A de«citncy. Abaarmalhio 
•• ryrtin^ Cbtois af caryia 


\ 











HUT»mON AND rKENATAL DtVEl. 

Afli "’"*^ 1 ? ‘‘'■“'i'"’ »«>• •*» viUmin A 
e«4u^i,f "y •^^.ornuiioiii were loMli/cd to 

li Aiiooialia of ihe 

rS :;7 R o' 

L- . 'f •*■ '' f- ""U* « al. (aCg) luve 

*' I* u;rfr« 

«»H>iw cliaractemiic of the a<fuli a.b»i 
«. n«aUo„ of „,ucou. cpi.W^ " *"*‘*'^ 

in ih, MbUf (eo6). th. 

jwiioo of vitamin. A dclicleo^ 

Mothcnvtr*’J;' • "O*^ •••y^pa. 

»KK^n very poor ,„ vityfn,n ^ 

A are ler.tM,..:^ _ 


I priKl.ierd a mucout iiieta|.lajrarih* 
«o Hut otnerved in tiirj, by Fell (87) 

•'"in I) *PPf at* ^^ectw for tVDci. 
* f an rU T 

r-Mj. «*fr.nbo-o.; aerortJing trBnmio. 

' '”r»iL»'*<» iKwiout. ""»«>• 
Ouvaiuc , -) recorded du 

impmianee of ,hi, viu,™„ ,, 
;». t fhojpliortM iuppliei. 

1 ..) o^n^ed that in dairy .o^iS 

1 .° " u*'"* ^'*'*«* to hypo- 

h)po.alce,^ia. .lifTneo, and 
icir ra vr«a>^._ 1 —^... 


r*” 

Swanron ai^I^'*" “***“ 
-early normal Quaiiiiai, ill** *** *'***” < 

•ton D fa given. U’arkany fja.) afierU 
CICOI diet obMTved Hut 

_ «»nl«l. Mone^he /«“!«_vrere MiPb^n 

!l.»yp« Jilj^j9U55* 2 i«eraiion»of ihcikcleu 

jUff radium toS 

•noH-cn received h^li doM^ '*’*0* 

•nenti demonstrate alo, ib, *? Thetr eaperi- 

farrier ^ ^.mtaD *“ o'. ‘»^-J>to£C!!U! 

E for reprodue- 

I;* the jhieken Atfamtto’ne M 

eienw causecT'lrunna "‘erved that the defi* 

te'drath. In the '*•^^"8 

-P^i'y of tfa 

and heniorrhagei into the vfareow 
J emt.r)!S!ic*'^SL%';i*oe"t.l ve»eto 
■^‘erations. Canfaon and Oreni KeSl fl^t r^ 

**«*cy «‘»»nto E deS- 

0«M) ind CheBf ** ,1 

deficient diet and ati... _ ^'^ 3 h After • long^ooiimied 

!«. •^STSZZ^.,’' 


(•• 5 ) iHt. Iti). 

to !:>T^*'"»»«fa A produced 

•«d mice 'IT*'”' ”** 

Ptp •nd raUiiu. “«» S-i-ea 

gnK in htm u m-|^ i{|TL^^^-*gJ!L!£.fa t^to- 

iw^y vMln..n~a~ dwij^ 1^^ HCwleiTKicK 

"aiicyTudVcliiW^ifn^n^,;'o' l^rtg. 

In vitrtb an race- rf vitimin A dfaturb. epidermal 
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.rKl .n^ulic, of Ok- .«,! ,„0 o^hcr pan, „f tht ,krlr,«„ 
.... 

X It hM been noted ihai the loduttjtitainin E i. 

« »'nf« tliey .re cJ^^^ted 

9 «"C ^ • toroplirrol accordiiis lo 0 ,ki and DanJ 2 [ 
(»37). In a strain of mice, viumin E wa* aide to niuorM 
•ponianeoui abortion (, 73), ® *“!'?«* 

^ii2!Cffl^-.Yu.lI>«n.K appear* necrBary bot it* lack k 

rK.!l r » rr.|K>iM.ble for itiroplacenul hemor. 
fk^ followed by abortion*. Brown'et al.'fajJ ib<wa 
^t certbral ^morrh..cc were found In 

k'VJ!,*' “If<Iio«>eounuriii. a. 
aii't ItcmotThagie leuor* and a^. 

‘>»- 


fKDERATlOM t*ROCeEOINCt 


I’ROCCEOINCS ^ ^ 

• tVurni tf 

iTJrf fJT 

cav1uin/t«.*^ content and 1.16 nw 

cajeium/ioo nil, tliey remained sterOe. ^ 

E«^ tlltl not have an advene iidluene. 

V' '" •'*« "'Other'* titiuc* (,61)’ 

are rrlv^iT ^ «»* r««iltt 

St l^f , »ccording to OI,on and 

only 1 rat* out rf r* ^ ' *^*" "^'™*I P»een«neie*; 
hrirL .k-- ** '* I'ccame prrenani and they did not 

bi?) ^ j'“" i""” *"<< 


N INOUOANIC *UnrAK(XI 

&me facu have been known for a long time, 1^ todav 
^ma^ riiggesirve one* are revealed. ^ 

' Calcium k very tinporunt for 

ll^ tcneral de,cloi>n«-nt and ealcificatiw of tl^Udeton. 

f68Wn r calcium k ncccBary 

(68). In birds lark of calcium decreau^ tJ* 

. ^( 4 .). IRrt et al. (,*7) obwrted that go^forfd^ 

pw in c.*lcnjm produced immature, tiillbm fetuiei. 
Thu WA$ alu) tiofrd l»5* Hart and ^a*aa\ • i. 

a^IUrf I'"boden'((ix 

and B^.,n5ky and Duff (a8) in the rat. 

If tile calcium content of tlte 'diet h diminkk^ 
diMppear from the tkti^T^ 
lo oreve^ir* ■‘I<I'tional calcium k required 

Trirr^ * j't •'"'nan*. Acco^nr to 

JITk 7 ®'®'^“** ^ 3 ® 7 > «I* ou'Ikaiion of thchumn 
coi le calcium and phephonM 

f^ol of I»nc* and Iwih^e^ 

!u^'' '"'pnA-e* tlie condition. Iniection inia 

the yolk uc and alUntoi, of imall doici of calcium nan 
trtlicnaie and calcium chloride induced malformat^ 
nmwiih,landing that the calcium lescl in tlie plaama et 
the embryo wa, dcpre,Kd (119). ^ “ 

Re^Uy calcium and idmiplioru* transfer wa* mea*. 

**«• rrtpeetivciy, 5,3 g arwl t t/day. It wa* 
inerrawd during lactation (19C) •“W'lly 

defer^ ^r“ '• •* (» 7 ») h-v. attKlied magrwdum 

^crTi *'r" '•"‘•"'IctI Il'al 30 ing!^i^^ 

necruary for good reproduction. Tuft* a^ CreeiOierg 


• chloride paniaSy 

dl^T^'-^'^^*l'^'T content in ik. 

gnliiiiori k D^ld' observed in the rat that 

5 d theTo.? tlkl not brint 

up the >ou^ rfien uimg them at birth. ^ 

depre*«1lK.f potaatiiim metabkulSte 

<onrfiiio« in On 

ocinjIoixMcticjictiviiy k r^u^. *—^^ 2 *. 

liv^(lS •'"'‘I' «I‘«PPc»'» out of the mother'* 
t *** ' ' ■ ■■ j—-n- ««icicncy duniw crM^tioiL 

‘••f-i'snerM^.^-beiie^i 

ihekkT!!.?*^ ^ Oft *wa>ed and eollapwd. and 

^ P*“*y*«*. •»»- the^kio. 

wa* lem^ “twayiiack." Widespread symmetrical 

cord, inne* (147) comidcred that the dkonlcr «eu^ 












^'WIRITIOlIf 
rin^ *• •tttrp in 

'" •hncaje^ ‘he eopw, , 


(i66 ) IunI o(m. " * 

; 

1 ^" Barne* rt ai •"=>n$»n€wa. 

•■ ^ "-‘^ <■< ".Sr:;? .““•‘^r?: 

"”^”''^**pnicw of Uie v~,-i„V*^ ***** *‘*»'eU«ii»lw 
the *»•« •> 

yfaynSjnyTnf «■ •f^Ti^J.'^^!*^- ** 9‘defc. Im 

£C!.“-'e«rbw.fe,rt^^"J ^Silied_w|.h 

“» !«.. *•' • ■'"'■^feira. dla 1. 

“2?S4Xl"Ji 

!2^ niiiricnto. -®^'*"9nt. ben*een *in/22 
In nuiintnab zln. .i„ ^~aos_ 

* calcified >11 ^ •■inf a very w-a -,.. ^ 1*? ••*ft**iljr for |ke 

kTr- 


- .v^- 

Han Mnd~ SeeeiiliArrT'®®^^" Ttio^T 
^•iwi in rniniries noBr^-* '* *"^ SmiOi (»8.) 

f»Hi vwy SfiUborn 

***••» »w» aim oUen^^!!* J^'wnt Similar 
i«^n$ analoaoiM ** .*‘’*'* (**>)• 

j=i iirss.s?r;? 3 ~ ;»* i" m* 

,?-il!^_"«?n»Ul rtcai^af* i. '"*' *" ***** 

' P"^.Kapa 

infanta w'.’?''.*^. *'' 
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TAWi t.Dia Muijm p„tnmt 

C_ 


»T'-onRA^Q^ fwocreoiNo* 


MargMlm 
fcaaui aa 

X'lr-r*"-" 

MiboAtvia 

^Hdotlat 

Fftiiioil«ciiic acM 

Wktiaiaii^ 

Mila / 

Vhamia iy 


Falk acM 


VkamiaD 

\ 

1 W«t« 

• Fang* 

\ Ftm^ 

Fat 

Calclma 


•aaa«g 

•taaalU 


Vhamia A (laitg 
Vuunia D (faiig tolvtiaal 
Vhamia C (faiig Mlatiaa 
(r-mLtvi^ 


■ '>*c/l* 
•*a cat/% 

•5.«Ba lO 
9 .«wlU 

>*•» 


CJve'^ua.^u^ *7' «»o not 

-nu. Many "oikJjTn l^^T; 

concern only the yo„,„ ,|1 .“7 '«l“wmenig 

CAkuUte llnne *'«muk 

Tl« ,u«iion ii di/IieulL iLt. 

•nd othem diminiili ilwm. The <« *®"* ^iwmo 

nun, tuied by RandoiT^T? ‘"'Ponane. of an e«,uaib. 
•go mw mh be Mndereatimat^r*™** 


FW«*jy 


£112 


'Mf HBkl 
1^ ' 

i.e 

a.oa 

••9 


Calari* 

Ffatela, g 

aw 

yhaaila A, lu 
2 ^A«lae, aw ^ 
NaaiJ«fc^;j 

Vnaaiia D, IU^ 


*Naikaal r_ ^ 

rr„.Vn,n^ y O, 


Ummal 

•••aa 


•a 

».iaa 

•9 

a.a 

•a 

•■» 

9>aoa 

a •» 

»• 

i.i 

*.aaa 

... Ma 

••9 

i.l 

I.l 


i.i 


eaa-loa 


Calariw 
Ffaccia. g 


CakX'-** — 

Fratcki. a 9.9aa 

Calriv«,g 9*0 

*•-a * 


VhaaaaATTo 

Vkibmlii |l nv 

VMaaria y.fTJlL 
Vkaaila O, HjT 

•FAa 


*• *>«e ^ 

•«y 4 "t hen tiKHdd be food.Trl^ m***’ o^ «he 

0.7 %X Dufinf ilie laying **“••>%, and lipidi 

f- AoeordincTo »>rdy 7 a« 1 ^ 7 “** 'M-139 

‘«w„n ai^ • dear eor^U.iS 

^ ^ Jr* 

atS; uTLiz^z 

•» • ftte ergarittm. Un6vt ^ ^ o«^«t 

"fMcmaiurc,* inTanit bnni beW*.'*’"* *''* 

... u.. Jy^^ 'r* •:- 'hoK -ndc^ 

the ouSJaSi of 
« from tfiia^nt ct 
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HVTKmOfANDPIl 
Rwcjirh Ceunca for women and of the FAO for the 

^oJfolk'JS'* aST^ * IJff•‘•nt (TaUe 4).- 
ftr MIC acid and Vitamin Bn we can add lonw 

rue of Mate level m the icnim. it indicates that ihk 

fiBaf'lVill'^ **** tmfiinal requirtmenli 

W '' «•« Wie acid kvel in the 

late pregnancy aic close to o.j ng/day. Arcordiiw •» 
LmMmtcin et^ (184), daUy addition of 5 |ig of viu^ 
did not affect the Knm, levd. and pert.iTi. ?,32 
Inc minimal rrqturemcnu. ^ 

/ 

uraacunoM of >taitoa>«Ai. 
ntnmtTiortAL cewprnos n 

««««««»repewisBom of abnormal nutritional 
^nce conenn the deficjeoiifg , We have noted pre. 
vl^ly som duMibanecs due to caress; they seem^ 
frcq^t, but tiicir rcsulu arc similar to those of deft- 


HUTKmo# and prenatal development 


D^cie^may act by Insufficiency of buOdlng mate- 
by deficient of energetic substances, and al^ all 
^ ei«>^tie dUturbanecs. The last factor must be 
envisaged cs^iallyfor induction or differentiation proc¬ 
ess where tlic iinrgrlty of the cells is the most neeessl^, 
many ^ enayiiws derive from vitamintGik 

^urr * *r ‘‘‘f*^*'"*'’** •«"» »•»"« dnturbimrS' 
'^•r JlL.riboflayin deficiency. 
hlUlcr ct aTUoff) have deinomtratcd that, at the ter^ 

in flavin ade-ni!^- 
(FAD). For tome deficiencies (Mic‘*a^* 
“ai!''" dirtttrbances may he InvohS 

^It^ations of chromoMjmrt with their sectary 

■IlS^a^al**^ «teficle^* 

W?ii. T of ehroniotoiiw according M 

Ingalls ct aTtijfi). In riltoAavin deficiency according to 
^rkaiiy ct aL (330) tliere k no modification of ch^^Jlio- 
I" '•*** wcM the Mme hypotli^ k 

anil Tanib^ (a,;) have not cleartJ^Hxn 

”**• A. 

Oeath some differentiating edk may alto be a 
mcchaiusm of abnormal devetopmenL 
«- J** (restricted dieu) may be 

Wloj^ by ^ath of the embr)^ iU prematurity, or osdy 

***^ feur-fifths of thek 

5 p^ifc defieieney.of a nutrient may give the same 
moreover.jMy produce some characteristic 
telons and malCormationt. Their type and their import 

rf tl« dr^n^. Very slight drficieneies aetonly on 
**• ®n*a|i tirficiencles may induce 
filnvwn^il,^ Severe ones arc followed by ^tb or 
resorption id ihe cmbr^ - " ^ ^- 


^la’formatlons are the most spectae. 

^ ‘it^rfopinf m.lw>o which may be 
•'“rations analogous 

There m ahospreifie alieraiions. From'time to time. 

Ir tf sririsTier* •'“r 

(vitai^; kT^fJ S?"* »“"«rhag«. 

»nnle!le*'^**w"l/* ^fi'^neim which ' 

iwung embryos brcaiise they are the rrsidlof dkturba^ 

~S: srssES 

•brormalltles there arl^ 
hklol^ical abnormahlics with phtsiolucical emw 

ar t t oapenmenial methods such 

t^^t^n humans they are the most Imporu^ 
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nutKATioN noo.r.nmG$ 


. 


imj,oruoee:.uchw«Mh^ *^‘ *«»"ornie 

E InUmS ^ 

obtained in liltelTl’ ^'*^'*,'1?' ““•'brnuiion. J 
. embry^ Kw* may be^^ld ■bnoanal | 

• biier. Often Ihe fiW’n^t.^ '" ‘b« 

li.e «m« condiui2 o^^a *>« * 

■bnormal; on the other hand ^ may tw d 

«he variation indicatine thT*****"? 
oonditjona. tompl^ity cl the p 

;<«Srrrdi„the e^"X 4 r?w^ 2 

«J<mi^ tcing. dcln^.VtS'^, *>1 S 

•« as/too cc in plaima. fhe!^J i** * *<*"'«“« «t j 
•of* in tlie inolher, while leveli t "* ****^*’S'c*l »>‘mp. 

•oocedidnmper^,7,lL^^'7!:'^"‘‘»«"<‘«in^ 

over, in the rat, accordine to ‘^ovelopmenc How 
^fosenie aefieieney waf Mther t^eiTl'^'"^ 

^ot neec«ary, becauK Rooa et Id^TS- ^“i! P^f* •* 
objerved abnormalitiea bv ann^T !i •beayt *% 

lolwatogcnictiijjcy motherT | 

Recently fl 

^^iToJosie,, J ^'«y (»50) confirms^- «W 

^fjcjeney did not modTfy tSr 'iHM*'** 1 1 

•"ont occur much before " ',"*•*>“"<« develtm. f J 

^«bcr. T»« teratornii M 

*>» on a dencientdiet. white *5.'' '<-” ' * I 

(^. M). Ciroud et 1 f^O "«o* 


ton wocr.EniNci E 114 

^"«C acid level b o,Jy ,.% ,. 

III. m«|^ 

if '^i'Tilcd by'^lieThw!l!n^**^' « nl 
«» the mother the der^. j**?"”" content in th» Ijw- 
rj* '"‘bryonic T'^'b IntertS 

t^cnlc ,u,e. i e-Tat '>> «he tel^ 

"’"b i:haa!iAA.ifcte^cv ?f^ "u"*** ‘be deficient 1 

?bc r .peciea Thi» b aliX «* but abo In 

'‘oncy obuined by a derKrie^J -CJsIlovIn de^ 

•yii. with^Si^ 

^‘•‘femation, •„ 

‘•'fio'cnetea act *" ‘b' •“!« « which the 

- .".b-yon? , 

»**P"nd» ic the ‘‘^'■•ocenie Mace” that erT 

®"int that perW^tC**!!!^ **** '*"**>»■ J 

•ccordinf to the mon^„, *2?^^ “oRo^iion vSeJ / 

«»*n; Ulen ond^"L ^ | 


a u i i i ea 

/foo^tww. 




•• nwlformed yototy. At'^TetJ T’*" 
P-otW 


-ftlSmr 

dwaad. drfcfcm- - . ■ 

asTO—' 5 =k 3 ?S; 


I 
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^ NUTRITIWI AND fRENATAL DCVIXOrMEW 

Mofc the 30th day; a iiipi 4 rmcnt of vjtamiii A fa 

«Aea after Uui date tlje litter appean abnomiaL 

k |**'*y ** < 3 » 7 ). Jr* «he rat drTicicm in riboflavin. 

havc^MNwiraicd tliat the ^riod durinc which 

** ****”1^'*^ J® malforiiwtiona (palate and ' 

JieS 'll!-!?'*’ ''*> • riboflavin d^- 

tfancy Mipplrincmed by an anlivilaniin (falactoflavin) ./ 

r,A *“• 7 «h to thi . ( ^ 

J • <*r*ci«ncy, fupplememtd by anti- f ^ 

•erved between il>e 7th and 1 iih day cerebral fndMi^ V • ? ^ ‘ 

^ Wh and tlw lath day only limb malformalioni. . 

^•hannnyter.„R,r.n«(,6),HnHnodan«|eatt^ I--—J 

*1“* *®*“* "® ‘••"“S' •" ••>« >•«««• Magen ‘ ’ ' 

notc<r-Hiat the maxiimim teratogenic action "•• ’’• ^«S«»Kr rf • 
occurred on the j-ioth dayn •«Wf««n) h variom araiii 

In E defieicHo. w-hich they .lopped at deinitc 

Thoina. and Cheng (304) have obaerved that 
I*”**" ** 'o the teratogenic period 

1. **“^'* ' »«ording to the de^ic iUr m 
which the coMtion of deficiency fa achievedL ** 

*■ e iagjj tWicienciea it fa the ume. In manganew 

fnEnACTKwn rnTwran NirrotnoNaL 
AMO eiNCTK OOMDITIOM 

The phyiiologieal behavior of variorn 
trie Mme, including tlic proUemt of their 
i^uircinrnu of mothers and their embrx 
dmerent ' 

The hereditary patrimony reveal, h. li 
e^ in alninu all teralological experimer 
the uine in the ninriiional field. It can be 
a deficiency which ha. been proved to be 


^rwd 0.9*1 of diaphragnmiic lirrnia. in rau of the 

iToL.r"* '»"• *" DH. which hi 

Ind^r^T®^ '.ncKlcnee of 07% (Fig. ,6). This may 
Indwaic a .^lal tiMcrpnUlity to tlie malformatioik 
e^ M w« the caw in ronw .train, of mice treated ^ 
corlirone (93). But in other nrain. of mice thcic wa. na 
^h iivreM in malformation.. According to Cold<tcin 
«* (116), the cnibry oe with cleft palate teem more 

raiiUnt to ^.th by fi-amlnonirotinamide than the 
•onnal one. (Fig. 17). Kalier and Warkany (137) h«^ 
rim oUcr^ .xry diflerent re.ulu in rilioflaWn rfcfi! 
MMy aKor^ng to the mouK .train- cleft palate, ».$% 

a!ri »>n<**«ylia. 4.6% in DBA 

and 01.3% in 1.9 Mrain. 

eorrelaifd alteration, .ueh 
M maK^f|^ In chick emiwyoe with the various 
l^un^nl. of ^ .train.. Working with Creeper he 

wi.k ^ . ’"®” *'■"* •"^ '**•«■ to obuin than 

y * •* ®t^ Mrama Studying the teratogenic action of 

(■«) «w a duturSiK* 

h^te mcteMnm, correlated with Mcondary riboflavin 
riboflavin. W^mg on vanou. Mraiiw of heiUL he haa 
hwi^hich arc known to require more riboflavin than 
•On the other haa 4 , Landauer (170) noted that micr»- 
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*iid parrof bc«k producrd b» X . • 

*e contrary IcMincd in an” I*'***®^« h on 
chondrodyuropliy jen^ Po^n* anu. 

nicofinamklc hai a piicnoivnu- • 6<iainino- 

P«'»iwa), *4 ,1^. abtwnal 

•"Hum in tu 

by bHToortilla^on. I,ck*rf*^^a i!r* *^'*** 

w- »« wa. a ,,l,<,u^ . of the inner 

which three "«ullci^ '*« <'87) •» 

the oioliii,, of the Mcculo, ‘'^'^"enliation of 
•inuUr probhrini of eouilibrium. 
tioni ensy to irtt there ii ik. • "V.-i'"**”** perturba. 
•oimaU arc tubmeised iL w~e^'‘|| IS **'*'" *’* 

ten when with Krwav and Fm “tflited ihb 

wah the pailid fene. 

to iwim. Civln* a^ BoreS!int*?i?TF "* “^ble 

tont to that .irein, SHlr'iL'*** 

fr«J«*ent aiid that all aoimSb^ ."‘“’".""y ** 

oorreetiitj a eeneiic dnturha V* ** awlin, thui 

intlucinf agent har a f*cin«Jli -Sr*** * Pbenoeopy- ( 
iUelf, correcting the action rfiL ****.*2^ ’*** >nuUn« J 
b • Sood pouifnli^ •*«* i 

a Wmalitiet indured by lenL “**** « 

-•‘-l-l ^ 5 


^komatioh PRocrjajwcf 


to indicate the nortihilifln , r i . ^ 

' to*" and after, the conditi "’P^O'nnfc during gma* 
y*Uo.r mice. We t’ ‘b* «ene li 

have a high blood level of nh"'"*! '"othen may 

•orU her’emto^T, ‘bat 

aa a wa* done far the ohll^'tt** ** “erect that 

other abnormal nu^oiIaTSlffj^ potwble to 
during fatal life. "utriiional condittona acting 

OONCLUUOM 

of a iwnal condii^of lu \ "eecarity [ 

"“otdty of a nuwtional *b* 

or tome eacencA or bonT^ml l^^ defielenciea / 
•tooting, liuular alicraikliML ,„d* ^Ifbarioua: growth / 
nutrienb comiag from The / 

onlyooherfceZg^Z^r.'if* “S! -o« / 

dependence may have aeriotnrrnenT^*^'*^!*"*’^"**"/ i 

* ®>rt*bolie efTor Affj ujt * P^^’tuMion* in the case ot I ■ 

«*«••« and feeding "*** '•* I 

^•atiyely. M rejl tlm^hrirJrJ"!f^ 


^.unjujtces 

Am. Sl jift 


the problem i. eomplSjrf "^"be ah« that 

wnditioot: H fa ule^Lroo %rhv 

from one .n.,.v. .'PU^CSndatiOT»ofr,:...:i. 
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T»« AVI <• 4»n ruAA-«l» Xi r»mMl 

V«4. S*v s t^y, Ilfs fn<iC« 

. Introduction 


T iMAi.:^: lh«: Miaiii object of Sctsioii 

'^111 t\ u. liv to j;.iin tome idea of 
where ;.;>«! . <■.» vlianiiii A i« likely to act 
at the ivlhi!.r.- I -tv< the normal anin*..il. 
Thi» ;:;voh. • of complicate ’, 

uiae.' i'oi . .ic much of the worit 

on i. bi< jtiion of this vitamin 

ino'ii y the clian^cs produced 

by ej»:.;T dcnciency or its excesi; we 

have cc:.<!.!er, tluTefore, how far data 
oh:a::.e>: i::. ..cr ihe»e jutholcgical condi* 
iio:;«re’4->‘.-uu to the jdtyviolo^cal .*M;tion 
oi :i..;.:iii .\. Another difTiculty if to dc* 
tenniuc w ether a given cellular elTect if 
primary. >..'ondary, or perhajM occurf 
even uirtli.r along a chain of reactiont 
initiate. 1 b', i.x* vitamin. 

Ill v.vw ... the wide variety of tcieniific 
diwlp..:.e» . .-prekcnied at thit meeting, I 
tlioity th .. it might help to »et the stage 
for .... tCM.'un, if 1 briefly recapii,ulatctl 
the f;.. 1 . now in our pov^enion about 
the e..c.:tf .1 the vitamin on the living 
orgauiM. 1 . 

One .>f ...i earlievt known functioni of 
vitM.'.... A in the remodcli.ag of the 
tlele: 1;. .:cfiriei>cv, tl’.c jxittem of bone 

n;aor|.;.on 1% :!!%:iirt)ed. >o that many bones 
!ktoi:*<. a! . :".!:iIIv thick (1, 2); in the 
ikutl ;.:;d ■ .r.ci..'al column, this may have 
dikanrojk •.■condary efleas on tlie nerr-ous 
jwing to c ompfcvs i on of the nerv- 
..111 .1). KxfCNv o f vitamin A causes 

ivk. <..on of cartibitie and old bon e (S); 
*l »c..ie a.''r..a.-ilt tliis may be m> extensive 
u> to cat. e spontan eoui fraatirei. The 
late Sir lii..>ard .Mellanby and 1 (1) found 
that a Ml., lar cflea could be produced 
liy a dire.;^ action of retinol on skeletal 
tint. .'cial lione and cartilage, when 
gron-u in r.-cdiuin containing added vita* 
niiu u..M.rwent rapid ai^ drastic re- 
^r■rptio;. i;i culture, llypervitaminosif A 
not .'nhilsit the de|iosition of new 


lioiic however, and csiiccially in die 
c.ii (,’i) may catu m a severely crijipling hy- 
|wu>itni ii ill many bones. 

.Anoi.'iiT imjxwiani fiiiictinn o f vitamin 
.V. whlih also w.is diwoverctl many years 
is iu role in ronirulling the dilfer- 
cr.tiaiio.i of certain cpltiielia. In defi- 

ncy, tlie secretory epithelia of many 
o.gans (A, 7), including those of the rc»- 
pi.atory tract and stdivary ar.d prostate 
giands, :.c<“uire an epidermoid ] eraiir.i/Jr." 
iiiurti.n. ComxTscly, the administraiii^: 
o.' cotcess vitamin A inhi^ its the kcratini/a- 
iion of some epithelia that normally 
keratii.i/e (tf. 9) and may transform than 
into a r.iucus-sccreting tissue. Thit change 
h'o been prodticed in organ cultures o: 
e::diryonic chicken skin exjsosed to an ex¬ 
cess of vitamin A (10). 

in Ciambridge, Massachusetts, it :< 
Ji..rtUy necessary for me to mention -.'.c 
im^ioriancc of vitamin A in vision; Prou-i- 
sor Wahl (II) and his colleagues at Har¬ 
vard University have made a vast contribu¬ 
tion to our knowledge of the role of 
vitamin A in the synthesis o f rhodopsin. 
Witliou* the vitamin, the retina degener¬ 
ates. 

Botli hypA- and hxpaviiaminosis A arc 
terato.;e;iic ( 12). 

l-'in;..ly, we have tiic recent discovery by 
Tliompson, Howell and Pitt (IS), tha; 
vitamin A is essential for the normal func¬ 
tional Activity of the reprodtiaive system . 
Anim.*kls can be kept in good general 
health 'uy the sulittitu tion of vitamin.,^ 
acid for miiw l in ihcir TlietT but they fail 
t<r~prt»iiuce youn g and become ^nyaleielyf^ 
Ptpdi 

Pan I of this session deals with the influ¬ 
ence of vitamin A on eniyme .aaiyjtjj. It 
has been shown to aflcct die syndiesis, 
secretion, and activity of a numbtf of en- 


lymes. Not being a biocliemisi, I do not 
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r.m.la3c(H) ancIbo„cmi T ^^^onu: 
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T«ratO(Miic Cll^t of Hyp^-viUminmlt A in th« Hamitar i 
tha Guinea Pig 

iaM F. R(«ia> 

afonwayi. * ■■i . .. 

^ n»i**./n««»«. a ,ai». a 

RxoaauataMif.Mia 

wj^a. J «*«aAna»H^ '*' ‘•^•«» •«<« -f^i » M«k « 
StMiZif "aakuaana Chnm |iv% .«.. MM^aa 

. ■"•**•*"•• fW*^fcfc*4 « ftfah -> » 

tfythts M4 mlwt h.w ■ull.wiHAW^r^.-Uiwt^^JZi 

Sk •' - •w lia*- C^kC; 

a;yw« * if.»i ,« am M«uia, ia« m w lU 

•»^ 4«.„ Irwtitul a.~ia la I*t aaaaa na •» a.a mRUU ij 


it ' ■ '*** •«*•; ca« 

«•*»' •«» -n.«.. «« 

Million* AMD MATiauU 

CaMta S>rua Wanim. Matanlrma awatat. ia« Coakoa utMa —■ - aj, 
Cail.^.,fc. art, ,a,a. tIu !«,«„, jarrN la aa. DhutaJUITa/S 

• rttuM •**«. M«#aia. I. Bata. Iia, Malli,. m. 


tiuiiaasiciliimta HmatriaMfNiMka ** 

laaiMm ul tafflaf ila 4a> after larc*iaf- TW faaua pif% arte marrlt la aar 

|Aa«l>a> Ikeba Ja> aTltf Buliar - ,.-j - 

\ aaaaa A «a% »Jaaaiuc(«* a* radniBaal raal A*a% Aaia* ikr tvtaM rf ar*aa^ 
f.iwar. AaaMr-er>|ai>rf<lc%ajana * |ulHMUIf.*;y'<nnl .M*arMl> a.aat«a<|«aM 
a baiUnl aaur Ikr tara'at ittfc* ^ratnaH acre fae^arc* la fne a araltan *aM 

alaae MI ml Hn f Kkl) aeifkl. r> alral aaaaak •c iniiifaii—. 

lalkekaa>Mrr.Marlca<laaaMraiaaan.a>Ua| 7.^Aae WaTfriuiaia;amhif* 
almiiMMrriaiaaj.rrameaftkikr.H. -k M llaeeckf'A)^ MMaaagk ^-^jrTtiira. 
Mlcrcai fi.aijH al f aiar j pf* acre f •ea imi*Ic bam 
Oa*>7t5.<pcfnM).ilwkMa'rf»amlilM aa* urtaai «aai*. 1W altra* 

ae>ap-ae*aa*eaaaNtinlftaikepe--e-p,. -ifr'rie riTirtnaain*. 

aofkeii. aad evrmmed f>a ctleiaal I relftaaaMaatt Ike <ulakr> r<ilu Inal* blaw* 
am (kceie* by flmar ikem ia a aka lea luirkta* aa uKara far kkaaea Mau faiaca 
ppamalk-ac* la^lnii aaiaUI> uacelkc) *aa4(aiHala)luclkeir>aaa*. Afcv 
a-re aKiifttcJ ai W*i)% .**ruataa A* pap acre aeyke* at Netk aa* eaaaaat* 
fa etieraal matfiam.Ha*ar. la a*J>'aia, bta*et tknam* *ira» ttiaiaaiikiai aeta 
tiaai a t* fartket fta Kaw ilrften kr itatirai in akeM. clrarm*. aa* aaaaa* ia 
Akmai te* aa* (at aaeraal auKatautamt aitb Ike ai* t*a *na e ta^ maeaitaia 
aktn acceMat*. 

bak (nniet 4ftmf ia Lne etnkr)atae Mir aa* retac|aiMi litn acre caaata* aa *ra* 
fwaiet t kit aa m ltrr a* j franam .*ike aa* aamkrt «*aaft>at jt»m »ae»n tke (aaeew 
Inal aaaialii>. Tke reneaiafe af letjia aaa kaie* an Ike haal aaaUier af btawt ia 
abak aknaeaukiier .. 1111 * ke ter-iYfiur*. ikat n, bak In m* aa* *ra* *r1nti 
Aierafr (rial aei*ki f.a Ike kaanui Ina^ aar ealcaiaie* ki i»aaka* kttet ainkta 
*naka* k) Ike knal nwailm r* felmev Keabaa faaiea pp aeta ae^ke* an 
. *ai*nalk. an* Ike ae>eki> acre ateiap*. Aietapaklni*ajllnalari*kl>iailMeika* 
knrt an*kn are tepaiej uiae ike («» met pacraft) nllert aane arraraieli Hu aae aiM 
caa*Na« af Ike btaier latalarifki >artr«aaaea«afaa>taatafike aaml»cri<fctaMa 
baa a* ikea aMn i*aal uai. 

'•UUlTt 

Aaatttea 

TaUrt I aa* }naaaurim iketett*i««*» a aaiia A a Jaiiai a ratiaataike k aaitl e t k 
Hr a* amimaker acre rttmaiiai a% a tetak •* auter aal tteataaat tai *ajF ?. Tke *alt 

ftlaiwafteaka*ieiere e«eiacfkal>.Oiket»kj*lewt*e*tee»af ike tameaaaaitty;in 
Ike eaea ee pkal ) aa« la >k*kt ikat aalj aeaiaar.an pau4i at Ike ceatee i* tke 
eaal* ke icea an pane eiaaiiai i aai. klannerfluk, * rk u neaay •* tke laa* 
**i*lae, aiaeillae.a’al m aua*aMeKaa*a(ra ca^a'fk; Aa«ef4iaknareaaia*e*ia 
fti Cairpar <* aulf.amr* kca*e. At eouAU (>SP aant I*, ^ere •kaneaiaf t* Ike 
1"*'••'''''•R. parlu-aljilj 1 * ihe kaaer pa lafaalkul kta>*laa u a*ikalae a*l|kiM 

*i> t»«eatiatkev (naaee.aa*ikeaealap-atn*aa*Maa*araaaetnieat-laaet*ntaa 

P»eta*> pa*ake*prai.'i ek ateaiti* afilv afpiiaa tkaaMikelamet(aa ||I* 
ftnneiak-* aak tke aireae* ifreefc’paica i a*ike kca*. tke aekaal ca»it> aattkalna. 

Haa> (riaaee ka* aaiLari alat k*aicral kalpa* e>n P4 cancre* k> k*> lewfkikataMak 
*M m a (ra cam, Ike c)ee aeae tauN at akwni. 

Ikmreiea * Mil k aiealCmpa ana C V aitaMCkiaa 
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MaKMMiam(V m utMMnaM m HaflOBlitf 
main\f. Nmc (fficanil m Ik* kiwi« <4 ik* 4 inM*4 $i T$.nrt> tIP whi> If, 

A ki*k imirMsf* M Inim kW •km m <«*>*« urf> a. « m«k rl utmimm m 

3in.«ao 4nit.nm'sr*M> liHkifkM<m*mi«a$r4mi«mi'%r*Mhi^ 

kM w* Ik* Im**4.**v siv CJHM* »kmrm4 iwk » ken i«k.<frai4M4 M Uam^ aat 
Akti m n4. Ikrw (rtam oMk •k.<n*iw4 Uik kW mtfwtM Imufci*. wniL mi4 m 
•noyynl •ONkrjt. <4 MMfMl •«**«• •kmftf ikM ilw ■ Krr^ i MU 

cftramall. *K*i. m k>^m'*kk*n. ac%*i*l1*ii*i** k*< impntMBtt ammimmm <■ 
Mpk(«i ifr*iM*M inH katf Ml fctfifir k***l. 

Tkjimcm l.ifk |«h(M*4i«ricf MkhiF^ }mU HTIm 

tacWHikm, ik»ir«*4 1*^ IMki«'«Kk4L fm€4 mi 4 iMii m f tm imrr4M*r) W 

•kk<'fik*l kijiiiia ^ ^iMIk Ijrikii«^ri ^■•aL TW mihi mcrH| *llf*i*4 aiiMiak 

ImM km nirikmM <(M*f> M cHkn Ik* (.in •» kMtf iMiik Al Imk mraukn w 
•*fMn«4limk(f wlaMr: A«m Aiy ■.•l*\*|*4Mj(IOl SPMMhltlM**i4 
MiMMimkMittUklll'trMM.ltMMA 
la; •Miawkn litm utttmrm m A*) M «*•« f «*Aii * < m ikm«ii*4 hn im 

«H«flln*A(iiMn»kick«lH>ka4(nki«fi)p>iutiiim*««iHM*lrfL I 












*|f wt( r«mRrl> MMl umN m4 M ■i<l MW«n« (n Ike Mmb 

PmM. U>M*|r Ikmt hMnn wtf Ikox ban Miwt Inrh M4 4*)* 

»kkk *i4 Im «m imkMM M w aiiliM Hw ir<( kmt. Wkni iWy ««n-nu 

Iwwiijr wimwgiiir.fcraWaiidfwjucvKtmimlimMu 

wtluM Utht fc« Miali m4 wwklt. M< WMiM 

MNtiiiM M iW «n«t mmr c><«v knml (riiMt ««f r <4iWk»> ftuM 4utr4 w 

*|r T. Na inrirMW} «aiU k( f<KiMA •hlHNvk IhMi iknt Hm) 

lIlI r nfc—aaaik aM UCTmljiiiat<t<«nt-mW<«l«>y«|i«K «i i m t«f w «at | ii > ia«. | 
1lM((«nc«lhk«iMiMllmatlki4(airittari«|tanMllnwtaalairfiaNtiul<MM« J 
ta M aat km Iff a»aMl«<. kLM> arikiaa MMrf m IMMWkar MuHM UV , 
Mh0#*4«|r 4M 'm *c lacakoar aaj kjtf kcan la an kiv Ffs MM* MtaM fna 
MMMMai«MiT5M0a( HRMMUSPMNKlf^. 

CMM/lhi 

TM3>kaa>*(ir>iril»«f«ka«ii«A**iiW«nibaiMfw«npt(LUnmtMrHM 
M lMa)i rf|r4«<aa am MkiM laikm M mai k«. laitaiMyukalaiin 

«f<W».»«fali« ik i< r «;kBa««w.>mli.m *«■»»«< akca ^ pli ci k h . 

TAKlt 

biMYtat Nma^naaiwan Amkfaafc -Tr'Tni ffirrat Ha 

Kkm. A wM wi M aoT 


WMMgnaemtrau inm«*itMipa«ia M 

Mialfa>ifc««»—kfc m lwataAaaAay Ufca4wlnm H » * ty.«‘*«>l«»»k>i.«fmk 
HiM»k«t(fl(t».4»ii<H.TWIra|ytriawla»amliamaJa n l^i»>ilaai«<.T1wia»iiiali 
akKk am Im t «ri«ai l) i aAal^ kaA kiAk affc i aa4 kiacr iaenm, kal Ikm MMk 
•m flka laalyaaika m . aiiA ak ka4 awKaaaaia. Rj4aifra^% af Ikr krak ik aaaA 
aaiUafal af lalaHtal k>|af4aMa ta aKaai i>aipaaa ka k aa. Ikr tmfdjr aflimk 
ini^r** am ak Mikkara;aar aiik aa ^ppatrailir ama* il kcak aa^auaic. 

TW (amaal tan at fia a a t af fcant |a>|H am Maak aak’tt aoAkrk la At mm 
ittf|k>>>a<ktTlktakrmf >aaakaiikfaka»Milktma>A|Maittfaf TlmaiiaM||tam 
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in ftiillK«ni airiiali •* m m %Mmt «Mcl» »m dlwmiit 

■itwifc, KKHiiinm Wf>fc,T<4l 

Mii€li*««4ai iIm»iniic. TW WW M n u lm t ex ti n a# Irui »<iWiWir» 
a4MiMi4B> l5»m9rfirrAi)rMaiilM WiW^frkMa^v) 14, H a4il<ii<iL pm Ini 

nc>w» nirn n iit; aiii^Wr HW MfvaM Mii •Mk Hv If all* tadiai MMi4ly. 

yrtiwiwf »4ipfU«ifiKHi Ml fity 14. Crtttv fmpA ka4 ay — ikia; k u na — >« a— kai 
i|—lii —Mk i>r4 auk ay—ikia. TWtar>a%aai|>liar)— ayt—4i*tka ntcriaf aa ika 
H—al tiW af iW afvk Wtarra IW aaf% O— Cna» ka4 k)fif«4aaiia 4a lkif4 laaar 
kKii«a|.aa4?MWti—ik»kafnai»ka4aa M iii y cac<>yaal «af«rkiaB. 

Af—iM4ia«aiaa4«> fl.M—a a4•W•aalr4f4r•••a«ayrMra•;Yfllala•llaala— 
kll•f ka4 ay—iWa* ai^ 9 W taalkr# ka4 »kaff laik- Tkatr ftkanraH uW —ft mm 
•Ma(iaw4 aMi aimia aai aa aM —av a# ike k aaai m ; fkm tiakftly aaa mm 
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I l«r«fMrfM rm «<jy }A. aN Crf« 4 c« in 7 Idlers frif ihrmfif mj fcjia >»■ af 

pmt 

I cut ffMtk •» ta4 airn-inl hy % hmm A. TV xnafr Irtai aaifiM at (Mtli )W Dm 

I ta lrta^o wi ihr »»Itcatrd liiKt. aail iKal •< ilie 21* 1.1»»»IB tlir JttMaual luirr* »t«» 


MkWi. 


^*»^i^Hrjt»^*B4a» l*.>|si|«.fr»Bi<iiifliil«tliB4llBrt.«a«f a J*«aa* ' 
t ■» a*.B*a. taw. lM< fa^BB aj J,,,. J a«a« 

IttaaBOylMl nitknria m ranial4afl«ata« rn^aa ‘ 
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>a * Caiarig t iiiliat m i aiB «a* «fc.j.o ..B I, _ 

BHMm. >a>«a«a a lai** aaif ana *>• iaa •< MBm aai aaa ■ ^. rialML 

• imrvtMOM 

• T»»l««»iifa*iwiMiaii.a»K«l( III, luBMataarf Ha |B«aBfi»Bm «<**«*•* 

«Mn4,.iik Ik, B*M riMaal rtitn4 Im Da>%ri.<«*»n,rfHiwafc, 

Mr<r.aaa»ikif«rk -T•^^l^ icr itaiiBalawiiiaB 

•a iw kaaiMn a ,.i«.rki,a .« Ai) 5 aarf ifc, am lafarf ik-natf aT airatkyrara, • 
^ Ifcatt. I*lx|. Day, 14 20»n,i'lii*aa U4 iiaaliarai la A, faaaa |*a la 

»*»Ktr aMkAa), itfi .mi|U>jM, atyaara a anl,iatin kaantm iVaM. wm 

A aiBr ,a,«i) ft ii^nal aad aDrtal jka.aaulaa« am, |>,a4an4 la katk ifam. 
riaaul aai>aukn aa4 ,k,4imi,a awaiAa, am, ,.*«*•« a 
fc>a*A « ik, (aava |af. AfaailHa. kaamm. aa* awrii ■ 
a 


I rtaauaac *4 la Ik* 











Mi M im Wm^i CMamiiniiMi lirtquoii !» » ■ > ■ ■■€ kn* ktn ■ » ii«»ii 
(laiHoJM. I«M|. KnrkhM 0«M« MmM tM <• ItM i)k t r |4»«fc c mMmmaHum 
«lUMit A M.nH fti hixn iMafM* mMm kn •m cr"k>k«n Mi 

Id kn uiiiM <i nt tmtayr, wrMci i*>« M. 11. Mi I! li 
^MKJxi fawt ai iImiihMk-'M apiaU n ki M ci >c« pukitraitM M ln«, kiMC 
tffMfcc ««a«v «^Hi. Mi Ike . ml MCk iii. 

Uiiilir<«k«iM lr%<f.«iUMMi A dM> ciffick Mfy k> |wrfa"i|Wiatis tvikiir nwM 
ikrai««fwrllr<t«m»% hrcawwik) pk>«*calc1u«arw**^K-«ai(kr«aMMM 
M*>r*<'pa>rcTll< tar; (l«M| tiMi IkM tMXvtiM tHaMia A w titfaMmAr)*** 
diM k«k K*f t niinici m ckMrti ut iilaaiit latiankiM; kjr tlhttmt ik* kf^ 
yiMM M M a aii i ulmt la p k i M r i. 


(Mi4vk V •>*Ml<M<«MalMM«lMaiWMkW*Mikkt«MMMMaU^>ilMM 
A iaaif n a Maa o ■ /WMf a> Ik >1* 5*9. 

bivmi.l M.I • .Mi«'Mll4<n.i 11*5*1 AMl»M«#MMMMkM«i» 
«iMrf 4 .ul !>««•« a Hcalna rtH pi4a*i •* aamal h>pmuaMHM A i. AraM 
*• « IM 155. 

CK.A.PaaAC. M.T*a»vl.MiM*nii>air.O Vaw. A w aalirMaiiAa 
AMarai Am «k>5« ial. _ 


■MkMtJMaa Mi AArffcAaa. ■ai*ct*aAifi\4a4i Mai %aMa> aft* aat aifwrtai 

pMMMiH* 

^tm ttrnttfutm*. tm 

MmAMt Mii KM Tkf pif tiWirh mirti aiwiiwi 4rii»iii 4ifKiK birr • 

if***** ^ 4f«n^«f*r4 mmt af«m m aMi^ibr aKw inmiiiinv Mnai «f 

a^^ tyiayirKwlla»-aw4t>mK»Km«imati>if» 

ik • MiNNimm •rfaii'frfNr lr%fl ^tMaMMi A. tmnr ilv 

Ihr rIbkH vKurK rr<iilif4 suK iKm #4 tlir wu mm A icyiifrwin #• •< 
a Minfani«r% A u» p»ktl ilir niMittiHMl trAiwm^wn 0t rb 

4(rftlv 

AiH««C79.nn0|*9kKMNi« 44f«« nearilM 

AwefartKf fcaw iMf. TlM%i>l4i>inrkii>e4aA% 

M4wrM||A4MM«ir4iKillkr«liMMii A M^wff mcm n# iW fvMm pf 
i#«<Krt4>«ofM»Kr«KAI»%«v4««l»»kili»Miwc«i«filw«ii««Mii CdeftI 
fmi iKr mtfHtmtm n9%9.2m$¥f% ttutm A t*f ammal m ikr 

**?*■” * ^ AmK. Smwv M btwr MWt ^ kiniM 

******** *^*»**^^ A. <Mca«t»<wM»iKnKfftn»M»i>ifm «•% !N>lty rm 
****** ^***>’ iM* 5n0 f «« M ftWftifc «kr«fM (!•» ilirtr antm^K. iWm ifct 

W4aiivmi»7»ll’ 4». Am<malir% w yiwwaa r*f% »ne ft x ^iirfAwitKuMMy mutn 
Ami^SIAMSn' KM»I> MUnmnilwAiil) 

TKf ***^|^ 44 actbA «4 A in •rfM^frw^ K ihi 

tog»s>PiiWiartM#4% ti iwi> A»»i»riWim»MWM»f y m Airfii— 


CM* O.A .iMMMitM I. M 919574 IMtogiaMM<«N>rgM«g«»pgf 
rnk^tmm /VMf. 0.29? M 

CMI4. A.aAi M*»tfMt. M «I9*%|. 1<»<iiy>w»< ptt M f wf^AawigkW * A »K»/ K laA b 
•MVM.Irk«M%««• IrUi^ A»«4 0.9^1 9?7. 

tea*. A. MiJ MaaifMl. M. fl97«N t a nfM* 4» iiuiw Mi a n M 

—jNawM iM iw«iii»nigi M gr< r*» hy iM —1>«9A AW Av. AW.IM.2M SUL 

K«iv«a.H.«WA««%«^\.l tIMi I vpffawnga* t4 

mtusimti gi<xmaH9 « w>i<nA>l n r f r^ g <tWiw>iw A. .4m /. Jt* 

l'2l. 

i(i«tM«*. D M. ItATAi «9M*f« M niUmmm A-wtfvW «Aat% m tiiioanit 

mtS ■i«Miw » w m4 «*<mfc i fiwatai W M‘ H i ) mmirn t 1.299 fO. 


$mf TA* 

MMtik ruMtift. Ma aW I i««t. V. H. <I«IA| %mm w«*wk aW Mtffcf waai A mM 
ai«k««»ktW#arJ»>»iumMi Amitic fw M w to wa w .i i iW %A«fW O, I A 

M..lwk»«.1..»Wk*/f»«a«.lk 9l9M9.tAawWI>k9*f»\ajgii» n <w AioM 

a# ar^ctal hv^ • * W tWratv «i«li « 4 *Ck.ial lalffaM la «MN«vMaiiiMi af Ikr raiMw 
/gia«y iM«rr 4I(2 l Ml 171. 

Naa sue tia.:! Kaum llf M ' » "aMailjka i ia> Aaaaak, AM 4rM *■*.— 
An.(MAfaM*** 

fcait.l r llatu Tt«M»»atal n *>«ill»Mi«a*l A l.1aM»ataataali«wli*aaat i 
AaM 4ii. 9a7 412- 

lMiuaa.k ll«Ui Tkt aa» 1 a«rMa*»Mala A IMi a i wtaaMHili./. f Mt>a« I 

iawrwuiiurti. 
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C- *«. fUffc, I. m (14 Ml 1*71) 


T£RATOLOOIR EXPdRIMFNTALE. — tfraio^^nt Ju rAhtol mr Ptnh 
hry»H tk Puttkl, Note (•) de M. Arroand AlN’a«e«ici, prfvnljr par M. Elk-nne 
WoK 


U iaiccW chci In nnarymM 4 * IWM m V W iniinib^i^Mi. proMi aa dM Maa 
KmM. L dM wmM« i<i« mll<Mac4 par la «ala a'ad w iw; rraiirin dr la titamM. A fa>MM 

*^r "***!^*^ *'• art»« Ul> J'J 4 «w la vow >i«N<WaM.-Jctmi<|u((||,4 JJL laadla 

an * (linn dmn I nln tfrah>r.-n< cal idraiiaiK pour kt dear a^ (JI,* n |4.2 RmciKrincMl. 

•'**i>|a:ad^aatiaialinal«irit4ai>Mllrcaaari<!(alccruiMd'<MMrua uviaural iMcndrdkiid^ 
diiinlHiiikNi Mina la «•« d'laiactiaa. •• — 

• • 

La plupart de* Iravaui tur reffcl UralogiiK de rhyperviiaminoie A coiK-emcnt 
Ic* Mammif^rci. en parliculicr ks Ronpeun ((') i (*)!. L’adminialraiion de viia* 
min* A k forte* dotes ch« let embryon* de Poulet api* dc 4* a jour* d'incubaiion, 
ne produii patde malformaiioni. aaiif qaclquc* ahdraiiont hi'aiukipijuet de Pofil (•). 
D'auire part reffel de la ti'amine A en eaci*, tur fct Poulet pnndcutet, amin* 
H'ulcmcnl un raicniitseincnl de la ponl«(*)i 

Le choix d’eml>r)'<>nt ajit (*) et le mani)ue de pracitiont tur la forme de la 
viiaminc A iililitje. caractiriatique dc* Iravaux anicricurt. ausmenteni let incerti* 
ludct dnnt la connaiaaanee dc reffet l^raiog^ne rdcl dc la vitamin*. 

Nout nous tommet done ini^rcttdt a T^iude de rcITct uSatopiik; dc Id vitamin* 
A-alconI (retinol) tur I’cnihryon de Poulet aiit tiadet jennet dc dihcloppement eq 
rapport avec la voie d'injeetion. 

MAifaNL i.r MtnHinn. — Dit eeuft de ,Poulct de touche Leghorn blanche, 
tont ouverit ct injcctit au Y jour d’incuh.ition Aitadc It II c( II). 

I.C riiinol <*) tout fornK dc critlaux ett di»out d’abord dans r^hanol pur, 
puit dilik avec du liquidc de Tyrode tans Ca ‘ * ni Mg * * jutqu’i U concentration 
finale iktirte. Let dotes tont cxprim4et en unil^ internaiionalct (I U. I. ■ • 0,3 |ig). 
Le* toluliont dc reiinol tont administriet k I’aide d’un miero-injeeteur d'Ancd 
par deux voie* d’injeetion dilKrenict: la voie intravitelline (i. v.) et h voie tupra* 
Mattodcrmitiuc (t. b.). La voie i. v. eon>itic en unc injcviHHi directe dans I* tae 
vHclIin. La voie t. b. contiMe i diipotcr la solution tur Ic mftoderme de Pair* v*«- 
culaire, 4 proximity dc Pembryon. apr^ avoir d^'hiid pr^alaMement la membrane 
vitelline tut-jaeente. Le* entbiyont ainti injevtit tont incub^ k 37,5 "C jutqu’au 
13* jour d’ineubatKHi. On examine alort let embryont macrotcopiquement pour 
d4cclerd'<lventuetlct anomalies. 

Rfsui.TAn. — L'injection d’unc dote de retinol dc 100 U. l./<nir provoqu* 
un eflet ktal trit KaiMe par let deux voictd'adntinitiration(3.5 %lv. ct 2.5 % t. b.). 
En aufmenlant dix foit la done de viiamine, ton elfct hHal ne t’accroh (|u* dc 4 A 
6 foit (11,9 % i. v.-ct 13,9 % t. b.). Notont d<»nc que Pelfct kial du ritinol ct( 
identique, quelle que toil la voie d'adniiniviralion (>lg.). 

Par ennire. chet let l^moiot. I’clfct k’al ett dilKrent tclon la voie d’injeetion 


A 










C R. Ani. St/rwi.. 1. 27t (M Ml mil ^ - 

. WffW D •- 1717 

Vrrl' ““ oxoiM 

« 13.4 par la vote S. v. ct dc 4J ;; pa, u voie i. h. 

“ r T'*”?" * '* " * «" volume 

de monalii< de 10,3 •; par voie I v. n dc 3.9 % par voie i. b. 

•'*' ■* «>*«dmiiiitira!loR 

! h ifa ./. « • ' "* '• *• %) q«e par la vole 

t b. (11.4 /J. Par cooi.c. uae forte dose dc I 000 U. I./nruf induil un eflel Kraioeiiie 

i*niK|iie pour Us deo» voie* d’inj.-ciion (21,9 ct 24,2 % respective mem). U laiu 
* malf^ormaiions cher In t^moins c»i plus reduit (6.7 %). quelle que inH la voie 
d injection iHiln^e. , 


E136 


RCTMOL 


KXXU SOOUt lOOOUt. 
lascwl (MCM) (96 cm) 


atcooL 

TYROOf m% 
(trcm) (66ca4 


Q%M0Rn 

□ %wauoNMb 


SO-j (r9«n) (63 cm) (Sreeal (93cad (Stead 

fedo lAtl d teralotCnr dv rAMol trlan h M>it d'xlifMHMrUtea I 
vote iiilraviicliac (i. ».)t vole tupiaMjiKtdmniqtK (i, a,) 


Nout avom icnurqid que la diviribuiion morpiu.lopique det malfcrmalioM 
varie aitcM lelon la voie d'adminisiraiion. Le ritiool injcctf par la voie L v. provoqiw 
de* maiformaiinii* cardio-vasculairc* (K.S •/), cranio-faslile* (2J %K d« anourka 
(2.6 %) et des nisSnitephro* poljxjsiiqiic* (4.4 %); tandii que par voie a. b la 
viiamine induii surtoul dn anoorin (4.3 %), de* malformation* eardiovatcub irea 
(2.7 /J, du *qucletlc et dc* mcnibre* (0,1 •'). Noton* qtic Ic* malformalkm* da 
*qucleile et de* memlircs n'apparai**cni pat chca In embrjont lraii6* par la voie 
on ne trouve pat de m6ion6phro* polycytiiqun chei crux qui *onl Iraii6* par 
la voie *. b. I>n ni.-i)ftirmaiiont ayani un caraciirt sJidralitd (anatarque. toaa- 
(Wvcloppemeni Cl cakitomie) tout asser commune* cher k* embryon* exp6rimmain 
(3.5 /i par voie i. v. et 8.6 % par voie *. b.) ainti que chei In t^moin* (4,1 ct 
34 % rctpeaivcmcni). 











vm — 


c. ■ . Atmt , n*. ra CM Ml mo 

CONCLUSIOM. — LVffel Kial du rMttol tm I'cmbryoa dc ^ulct etc iimM 
pour let den e voin d’adtninisirniion cniployfet. Qu.ini k TeCTeC cdniof^, il icniMt 
ilit dAcimiiid quantitalivcment «t qu.iliutivetiieni par la voic d'injectiiM utiHale. 
IW volt I.» le taus de malformaiiom est asm dievt, cl idealique pour toulct ha- 
dom adminisirta, landit q«e parvoic t. k reffci s'actroH praportioniKlIeaicM ' 
Ihdosai 

Lea types de atalTorRwlioat obteaw aeaiblcnl autsi iafluciic^ paa la ¥oia 
d'admiaittraiioa da rfiinoL La presence de cerlaines aaeaiaKn daas aa gioape 
espirimcatal et tear ubseaee dans uitaulre pcaveni sagg^rer an efliet direct ct looa> 
lisd da idtinol, dilTSireni scion la vole d*iiijection atiNada. 

Malgid la variabilild morphologiqae det nulfonnalions. reffet tdritOfiftM 
de rhypervitiiniinose A csi qaaniiiaiKeinenl plat rdduil clk*z let embryoat dc Ptoalal 
que ebez oedk dc Mamminm H‘) d («)) Une icDe dilTdrcnce d’activhd de la viuailM 
peat dire exidiqude. cn paitie, par anc tensibilMd diOSrcnle dec iryoat de oaa 
deuaetp«oca(% * 

Comptc lena de la dilRrence de forme chiniiqae de la vHamine A atilitde daat 
let tmvaax pidcsHknls. il noac scnible ilifficilc de comparer not rdtuliait avee ceaa 
det autret ajieurt. Une meilJcure ooiinahtanoe de I’aciiviid embryotoxlque det 
nuirct forme i chimiquet d» viiamine A tar lea embryont dc dit^diealet ctpdoaa 
t'impotcdoiK:. 


(•}a4anMa«Wimllf?|. 

(•) S.Q.CawM<.aHMrr. 117, |tsi.p. SIMM. 

(<t A.Omoi• M M.MoinMT.C. a.&«. »y..Ml,ItSt,p. 1 74S-I7«1 
cb IL Kssti a •! i. Wmkamt. 4Mr/./Ml., MIMI. pu Ml. 

W M.MABi«#«inua«lV.H.niM./.fiMr.i«r.Cip.M«ya ,ll,|ttS.pwM. • 

W O, V. Pli.ao«lu, JM. Sm. Mai. MU. Sfm., H. IMS, p. MM-ICM. 

« I. Muc. I. O. Wooosi J. E. Toriwr. Amlirr St., 41. IMI. p. 1173-1177. 

<»S r. Amcu m I. ItaUMT. /. fv */«»/*.. XIPH p. 210-m. 

to A.dMotaat M. MAaimr, C. a. Sm-. JM., Ill, Itn. p. fJI-fJl. 
n Mcall. W it d i n w.Cwp. U.I.A. 

kakt ^Mr. iAvIrarar IWutvIr KjtfMmtnMkt St C. M. S. X, 
U-Mtttm-tm-Mjrm, I'aMr-JUMvi 
L tS tmtkt St Sti h tlat l f Sb OliW Vw yr. 

Brtfr A UMrrImt. UHhtnM St Ttt-AtM, httH, 
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Ci>n|;ini:4»<'alcm lie um icm nu- 
nwio «!. Unaii c Mnlimi.it inot.-i- 
OirniiJ t M4nin<;|i(?l p},. 
Iivrrjm exr<ciimcnljlnK-itiv fciii|t;itiak 
com tlcnci hoje. >4<* fiv'ilmcnic 

tiip.-ruJ.ix cm clinics hununa' Dcvc-k 
acrcMvniur que a coftixona e o mclil- 
liuracil aiimrnlam o cfciio teraioycnico 
da vilaniina A*’**. 


Vliuinina D — Com rcUf'io i in- 
loxica^jo ocationjtla pch viiamina D, 
a cxporKT.cia i irj^'ica e, por iuo, 
compjraJa por Tau»vis<'‘"l aqucla li- 
fjJa 4 ir.;c»:io dc talikkimida po!a p«»- 
lanlc: "the Jertcutc in ihc /ti.'xalfncf 
o/ ii!:f>r.-.il:ic hyperealcemia wus nrurly 
•i ilrilins et lhi‘ rliminaiion o/ phocth 
nilf ha in Crrmcri> a)ter ihehjnmije 
*m wiihJrown from ihf iiwrUr, A 
chamada "hipcrcalccmia epid^mica* 
ocorreu na IntbicrraO*) e cm parte 
na America do None *“», quai^jo g 
fotixM dcuet paiset rccomcndou a 
adtpio de quantidade elcxaJa dc vita* 
mina D ao kite disiribuido i popula- 
(lo; akm ditto, a indiniria de alimcn- 
los pot a diipotipio dot utuariot kite 
cm pd e farinha dc ccrcaii "enrique^ 
eido»~ detta viiamina. em etpccial para 
lacicmct e crianpat. Sua inpettao india- 
criminada, acteteija dot inc/ivcii 
“tuplcmcnlot vilaminicot'*, perou uma 
cptdcmica forma dc hipcrcaiccmia, ca- 
racicri/ada por fmeiei peculiar, ctle- 
noK attrtica tiipravalviilar, id'oiia, eal- 
aitomaliai denlariai. hiperco- 
^^‘kMciolcmia cic.<’."J«,ii,>tpt.i*i. pode 
ocorrer artcriotckrote pcneralizada'Mk 
e a “emkinosu may a/ltci lilrrally 
any nsjiir or organ o/ iht body; the 
pnnit with thrir rynoviat membranei^ 
alrroh n/ the lung, parathyroid glondt, 
bran inJKle, ktdnryt and the rrnal 
prh'it, stin, lymph nodes, ponerraa, 
various arirrits. lining wall of the sto- 
inacli and 'eren the cornea and eon- 
y««rii'o“ <«». A cxpcrimcniatao animal 
reprodu/.iu o tindrome cm luda a tua 
tWinvIoii.».».ii.a). dctlacar qua 
a ’‘hipercakemia conpiniia** pode ocor- 
rcr em crianpat cujat miei receberam 
dotet que too apenat modcratLmcnic 
tuperiofit aquclai contideradat proH- 
laticad <•) c que “it has been reported 
in one insianrr that 400 anils a day 
led. U) led lo lesions that proved 
fasari*!. 

ANO.M.VLIAS CONCfeNTTAS 

At ft'.opaiias ctinpcnilat cm notta 
ilinicj lk>.,im calkuUdat cm apioxinta- 

dafliiliU 0,4*4, Ikik C4t(H ocmiidoi c 
naiuiii •J.iv, J.'iiiiu aqm’lt'tcm qUe iiao 


• fi»i p<»tiw| cncontrar antcccdcnict fa- 
iiiili.iict i|iic ot caplu'.it\cm, ocorri'ii 
■ iir.i qm; (hi caracicri/ado como "urirn- 
t fii;>.>tc niullipla cmpyitiU- c a pacicn- 
: ic iii.ijvcrtidanicnic fircra o iiso dc 
: KtO.OdO Vi dc vii.intina A ptw dia, 
diiranic "alpiint diat'* (tic), no wpun- 
1 do met de iKtIapSc. lb quinze anot 
vimot intitlindo cor;i nottut pacicnict 
para que manicnham rejime hipieni- 
Cfl-dicletieo corrclo; nenhiim ‘’tuple* 
m.-nio" viiaminico i>u qiialquer medi- 
camriito Ihei fei prctcrilo, a n2o ter 
cm Cato dc comprovada ncccr.tidade. 
A caiccmia i toliciltida com ot examet 
iniciais; t um pohre rcciirto, mat tem- 
pre permilc a avaliac2o intlirela do me- 
tabolitmo dat viiammat A e D. bem 
como a ditcuitao do faio com a 
pacicnie, 

Sio contideradat lolcrivcit c ha* 
biluait laxat dc 2 a 2.6% de malfor* 
mac&ct fciait na populapSo cm gcral, 
para ot piiiet allamcnte indiitirializa* 
dot<**». NSo pottuin-.ot, no Ilratil, da* 
dot ptccitot a6brc o icma. Mat. a 
prandc incid^ncia da anomali.ti fciait 
que icm tido rcl.nada naquelct paiict 
dc ckvado padrSo dc vida (EDA. In* 
glalcrra, Suiqa, Sudcia, Akmanha. Ca* 
nadi cic.) i de ccila forma ctiarre* 
cedora. Apjar<*) motira que, Kgundo 
ot auiorct. JO a 60% dc perdat fc¬ 
iait. no total dc gctia{det, ocorre por 
anomaliat incomp.tlivcit tom a tobre* 
vivcncia. 24 a JOOn dot abonot et* 
pontar.eoi ab a vipitima temana de 
gctiaplo acontcceram cm funpAo dc 
malformagbct do cmbri.'o. Enire ot 
feiot que tobrevivem ao pario, al6 14% 
(Pcnntylvania Lyinp-ln Kotpiial) $io 
ainda mal formadot! At diferengat 
numerical cnconlradai iSo tao ditpa* 
ret (24% e 50%, por cxcmplo) que. 
farem pentar na pottihilidadc, cnirc 
ouirat, dc que ot divertot grupot 
rctpontjvcit pcio conirok dat pacien- 
let poitam ctlar a iiiduzir*lhct afee* 
(6ct ialrogenicat, 

Fratcr*'**, no ctiudo que fir tobre 
a “cpidemia hipercalcimici" ingicta. i 

cncontrou numcrot bem mcnot tigr.i* * 

ficalitot. No cnlanio, e prcciro Icmbrar i 

que ik compuiou apenat ot sohrrvi- ( 

rentes do evcnio. nio kvando cm i 

coma ot abonot ociirndot oem lam- * 

pouco ot ululot p6t-iialaii que tegundo ' 

Kuyei****, aprcxcniaiam iini indicc dc < 

taleilitatao .alt de 12% cm | 

iriaiifat (aleCidat por diveiias afcj. f 

toct, na cpvca, ani.t «le almgircm a * 

um eno dc hJadc. 

App.uOi. cau!el»"aiiicii!c. iiao quit » 

eoriel.Kumar d»ielaii:,*itic d.iekt lati iin- r 


l*ref.\maiilct c«tm a i.ajttlao dc viu. 
mi, •. l;potti)luvi')t. Oulrot o f;xe- 
let, p,„» qiijcuio xjhe qce 

o 1)4 .ncro «k ali-au^iirt cmhrion^riat 
i clevado nat cxpi'riciicijt laN iralorita 
corn extat tulKianciat c que ot defeitet 
contlalodot na prole de aniniait tub. 
metidot b viuminoierapia duranlc a 
(ctiagM d quaolir.aUva e qualiuiiv}. 
mcnlu compacavc! i qiic ocoric em di- 
nica btmana. o paraklo i includ(vel. 

I.NDCSTRIA de VITAMIMCOS 


Hi vintc anot, at dotet pr6*dow 
("dotci por vc*“> de viiamina A e D 
que tc cnconi'avam not produlot far- 
madiuticot a d.tpostgio do pjblice 
_ c'am dc aproximadamcme 400 a 40 
UI, rctpcclivair.cntc. Traiavam-tc dc 
aubtiariCiai obtidat dc fontet naluraii. 
que tio melhor mciaboliradat pclo «r* 
ganitmo que at tinliiicat(*<). a tin¬ 
kle d.at viiaminat baratcow teu cutie 
dc proJufao. Kapidamcr.ic on laboralb' 
riot farmaciuiicot pattaram a ofcreccr 
■‘vanlapcht’' aot midicot c ao pubika 
com a clittica fdrmula dc qtc ‘‘notta 
preparado Cianlim mail viiaminat por 
mcnor prego. O abuto foi o patto to 
guinie. 

At abcrr,*ig6ct quo ic conttalaro na 
preparo dittet produiot farmaciuiicot 
K‘rao facilmc.Hc atcriguadat pclo kt 
lor que atum o detejar. Pro-.'uioi M. 
rccumcr.di dot c.nirc outrat i.ndicafdct 
para ”o* periodot dc jravid.'*"’, qur • 
forneccm 25.000 UI dc viiamina A i 
I.COO UI dc viiamina D por dote; i * 
rccomcndagio 6 de duat ciptulat par 
dial Oalrot. com icorct wmcihankt 
pottucm rccomcndagOct como “uma oa 
nicis drapeat por dia", “iret ou man 
por dia"; at propoti(6et attim vagii ’ 
Icvam o fflidico pouco afciio ao pro , 
bkma c ot pacicnict it dotet franea- 
mente idxicat cm cuno cipago dc icm- 
po. C lambim o cato d: nomet icmo 
lhanict como, dig^mot. ”x C 4 'm vui- 
mm.'St*’ c “x tiirpkt"; o prirr.eiro ftv- , 
ne.’cria, p.i: ti ti. tiit tcret ot leoro 
Jc'tit viiaminat que a ge»i.‘;‘.ie Jus > 
obuT dc lilat at forrer nalruitat * 
que kiitp.k. P»qt ji vir.uM colegat aeo 
telharcm o Jibro dct»a dote, laltei 
iraidkit pela potologia propotia para » 

"X iiinpkt”, que tcria de teit comprirw- • 
d«»t por dia. Hi um proJulo qiic cht- 
ga a propor p.-!ra at grivufat a ingettk ' 
frantameiile Idxica de 10.000 UI ic 
viiamina 1) por dia. 

A detpiop4>iv.'40 cnirc at «l.'>et dcr 
tat tilaiuiiwi, de Ur.i para puiro pro 
parado. nioora lamtiem o li4al den 


EI^O 

cunhccii.ienin de , 
el,:!)or.-idot. .Sr 
' inaiililm higido c- 

^ um para dcr (l.-ju 

A. retpcclivamenli 
pfcrccc a naiiir«/a 
prop»r^'2o cxitkni. 
tot, sob penn de o, 
^ bolizagao da tubtia; 

IC ou, olhado o p- 
, atpccio, de nio te 
efeitot Idxicot. Por 
riam deniro dot litr. 
nat algunt poucot c. 
maioria, at propo;, 

I — paitando por I; i 
— 1:5 — 1.2 — 

♦ porgao "dote por . 
uni cor.lim 2.5 dc 
part uma dc vn.i- 
oulrot para cada d- 
ofcruccin cinco de ti; 
clutio 4 de que n:. 

. Ic no mercado ncr,:. 
genero que potta v 
prctcrilo para uto p * 

Etil em tempo c 
maceulka encaiar co 
e com maior crilirio 
ma dc lamar.ha mi- 
demail acretcentar a. 
Tauuig«*i»; fi’e,. 
doses of vitamin D 
and ilieee Is any po 
may do haii:i. /o,’/. 
if you eannot do got: 
harm'". 

Quando tc lorrar 
a intentakz que cxitie 
dotet clevadat dc t, 
cialmcntc para pe\t„. 
ctia imporianic foa:e 
Of laboraf-irioi tai t- 
demora. Urge, pktit. 

*< atualizc. colocar..'. 
clattc ntaidica (ormul.v 

KDR.MUL*\ I 

Tual «!fvc u-r o i. 
dulo vilaramieo p-ia 
ivciil dc tjij.nmj, 

Xe a paeienic olHc;:-. 
iioriiial aqmij de qe. 
h-i porque aJminitli..: 
lot <k»nccett.‘.riot: "// 
fur added viiamii.s 
*on rating a well bi.!. 
is the giui f,/ iK,-f..p\' 
um ■•tupk.iter.*o ’ e • 
uatcl c a e»te cr*l»*:o 
ccniar. a c.vilra.'.' ;u. 

A notv.1 ti-.-. ad.-; , 

"'■I priHliito fan; .... 
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fltr.lwcimcnto cattM cimh t|iic tit* 
Sc nvut* MT.tiiiuihi tc 
r^iiUtsi hifitk* f.wn a p.'i'iVNCjit tk 
M.. {’.tia iet (1:10) <lc vila,»in.i)> 1) c 
A. finrfctivamcnlc. qiic c e quc nu« 
tltteec a naiurcra. rtu dcvirm wr a 
cxiticnic nm mcUicanicn- 
IM, tob pcna dc ocMrcr maittr nn-la- 
kcUa(^ tla uibtiitncia mait ahumUn- 
•c flo, oUiado o prohlcma Mb otitro 
npcM, <k luo K aniaiionuuli'm tn 
cfcitot itixicM. Per criicrie cata- 
liaai Jentro tkta liinii«a dcacjivcis ape* 
aai alpiiw pouctte dvaxt provliiioa. Na 
•uioria, u peoporfbea vio dc 1:2} 

— patumie por I:IS — 1:7.S — I ;6 

— 1:5 — 1:2 — al< 1:1.4. A pro- 

“Joic por dme" moaira quc 
ms contcffl 2,} dosct de viumina A 
para unu dc viiamira D. cnqii.rnlo 
marM para cad.i doae da viuminj A 
(ifciccvm cinco Ci viumira D— A con- 
duuo i it quc nSo cxiitc aluabnen- 
K ao mercado nenhum produto Hue 
ftteio quc piMM icr tranquiUmcnlc 
picsailo para uso profiUiico. 

Etii cm tempo de a indOttria far- 
aurcittica cncarar corn mait lericdadc 
r com maior cril^rio cicntffico probk- 
au de lainar.)ia imporUncia. Nio d 
i!cman aaeiceniar aqui m paiavrat dc 
TaMuij«*»: “My p/ra U ihu, // larff 
dota •/ rtiimnin D mrt not mrttstnry 
tmd ihert if any prtjtsiMily that they 
may do harm, do follow the old adage: 
il yoa earuiot do good, he ture not do 
hatoT. 

v»aiikw M. imnat uwu» sorili..eiJa 
a aiscaialez quc exiatc na prcicriqao dc 
duwf clcvad:if de viiaminicok, cjpe- 
cuInKmc para gralantes c bctcnica, 
r<u imporlanlc iotttc de divixai para 
IS bboraidrim vai cMagnar. luo nio 
dnnora. Urpe, poit, quc a indiiuria 
K aiualize, colocando ao diapor A» 
tiavic m&lica iurmulat mait corretaa. 

FORMULA IDEAL 


()aa) devc ivr o Icor dc um pro- 
<!ulo viiamintco para {cUanlcf, cm et- 
p.-cla) dc viiaminaf A e D, por dose? 

* pacienie obl4m da alimenlofSo 
*^ nat aqwlo dc quc neceuila, r.'io 
••a porque admiiii\trar-Ihc complemcn- 
kn dcMtrccssariot: “There la tto need 
ha added vitawint for a ttorma! per- 
am emmt a well balartred diet. This 
" <*r goal of ilirrapy“**>. No cntanlo, 
«"• "lupkineriio" c as vczci rccuincn- 
“'■•1 c a CIS* critcrio sc poderia acrcs- 
»»ui4(. a contra; ii-.ui, o tfeilo placebo. 
A !*••.«. scr. a •).*.* prt. duse ideal de 
**‘0 produto (••iiitaceulicu dess* lipo 


^ auc krMa — 



tk*s'c siliur-sc na liniilc de I/10 da 
rer>'iiwntla>l.t cor iti dose loiat )a>r di.i, 
isisi r. -tbd Ul dc vitamin:: A c dc 
40 Ul dc vit:inii)ia 1). I:si..is dos*'s per- 
mitilao prattde fSc\ihili«!adc tcfajieiitii'a 
c tima multiplicavao ndeqitada sent ns- 
CO dc intoxiea{ai>, ita prande mniorta 
dos caios. Apcs;ir disso, escaparao a 
iisac limilc de setturanqa os individuos 
hipersensiveis (hipcr-rcalivos), A mes* 
ma proporfeo devc scr ideal para as 
outras vitantinas, o calcio, o ierro, os 
otipomincrais e cuaisqt:cr outras cont- 
poocnlcs da fdrr.mla. (• prcciso icr-sc 
cm ritciiie quc "dose proriUtica" e 
"dose Icrapfulica" sio concertos diver* 
SOS, quc nao devem converpr. 

A prescrifio dc doses clev.tdas dc 
viiaminas il irracion.- l e o abtrso de 
MU empripo cm afecfdcs n}o caren* 
ciais lint trariJo sdriot inconvenicn* 
ics<**JLts.4Ct, p*ijj riseo quc pressu* 
pdem, os prodtilits farmaciuticos ceo*' 
lendo doses supcriorcs is iistoldticas 
deveriam so acompanhar dc inscriqio 
dcsiacada, dcsaconscihando leu uso 
por parte de fcstantcs c lacientet. 

COMENTARIOS 

E sabido quc lii individuos porta* 
dorcs de afecf&is carcnctais rcbcidcs 
i tcrapcutica. Entretanio, isses conta* 
dos casos nio podem servir dc orien* 
lacio na fabrica^ao dc mcdtcatr.cntos, 
quando sc pretende apenas suplemcntar 
uni hipotilieo de/lcll, isto t, utilrzar o 
tncdicamrnio cc forma prcvcr.iiva. 
Tanto mail quc lii tambem os casos 
dc hipcr-rcativtd. de, quc podem evo* 
luir para o cxito Ictal *— ou sofrer 
craves conseqiifncias organicas — 
mesmo com doses reduzidas dc vita* 
minicos. 

£ possivcl quc os danoi causados 
pela vitaminolerapia intensive nio 
tenham sido msiorcs, porque sc sabC 
quc as vitantinas A e D sc aniagonizam 
cm algtins dc scus efeitos. Mat i evi- 
dentemente absurdo prctcnder-tc, com 
issc argumcnio, ofcrccer ao paciente 
dots venenos de iima id vcz, ao inves 
dc um. O orgatiismo sc dcfcnilc da 
agressSo: “The hotly reccit to large do- 
tea of vilniiilns ai II does to poisont 
hy eliHiinoiing them In the urine, hy 
huiflivtihon or hy rheinital deiomito- 
tiiion"***. Quando nao o cimsepiu;, de- 
tcncadeiam*ic a intoxicagao c o dano 
tissular. 

InadvertidariKnlc, os ntddieos — 
arr.islados pela ii:lvnsa prop.q-.mda la* 
boratorial -*-* int|ajscram o (also con* 



ceilo. no publico cm jcral, dc quc tdJa 
p.avida i!.-vi* tomar supki.K-iiio vita* 
iitin.co. l',ii‘i;Haii.eii:c. t.uiib^iii pil;;^* 
ram rsta.- sc servindo apenas itc um 
efeito placebo, ao presc/everem vita* 
mrn.'is p,ir« tuda c qualquer que:xa da 
p.icicntc. rarafrascando Dcan'^': “I 
don't know a'hnt to do. Vitamint 
won't hart, LrTa ley aonte aiiandna“. 
Ls-scs faios tendem agora a sc racio* 
nalizar c divul;;ar: ultrapassando a pev 
quisa pure, comegam q srr disculidol 
c csclars’cidos nos livros dc lcxlo<*-***>ai 
c mosmo nas rcvisiat c jurnais popu* 
lares, atraviH de suas scirqbcs de divul* 
gagSo rndJica^. Antes que sc generalize 
o conhccimcnto adbre a cxiensao do 
dano quc csti sendo causado pela vb 
t.-.minc:erapia intensiva c indUcrimi* 
nada, eonviria que oc laboratdrios sc 
anicetp.tsscm, eom propaganda bem 
oricr.tada, ofcrccendo prndulos com 
(dtmulas que estejam mais dc aedrdo 
eom o quc aponta a pesquisa atual. 

CaS'CLUSOES 

1) Nenhum produto farmacfutico 

k base dc vitaminai, atualntente i dit> ’ 
posigio da classe midica, ofcrccc 
guranga na prcscrigio. Contem, todoc, 
doses quc sio alunicnte delct^rias, cs* 
pccialmcnic os destinados it mulherca 
grividat, lactentes e criangas. 

2) Urge quc a.industria farmacEu* 
tica atenda ao chamame.nio da pcs* 
quisa, alualizar.do as formulas dc scus 
prodiilos manufaturados, dentro doc 
padrScs a.tontadoc. 

]) Aid quc isso ocorra, cumpre 
aos medicos c is cnlidadcs de classc 
favorccer ample campanha no icnti* 
do dc eselarccer a populagio cm gcral 
quanto aos malclicios da ingestio In- 
discriminada de vitaminas lipossoldvcis. 

RESUMO 

O autor analisa prod-jtos (armactc* 
ticos atualmente cm uso por parte das 
gcstantci, cujo conteudo cm vitaminas 
A c D julpa cxccssivo. Mostra a poui* 
bilidade Jc sc corrclacion.'ir ^stc fato 
con. o dcscnvcivinicnto dc anomalies 
fcitit. canto se icm observado tanto cm 
cliniea h'jiitana, quanto experimental* 
mcnic. I'arliruUt tkt prtncipio de que a 
gcstantc n.'o neccssita obrig.itoriantenlr 
de ~ siiplementot vitantinieot’ akm do 
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Rr*SU.M£ 


VUaminofhdraple ef ntalfonnaliOM do** 
USea 


L'auieur anal}>e dei produiii phat 
macrutiquei cn ukape aciucllcmcni par 
det dcnt.-nca cn.-einics, dont k conicnu 
de viumir.es A el D il jupe cxccuid. 

II mo.'.ire la poatibiliU dc m leiiir 
iMtr coiidUiion cr.tre ce fait ci k di- 
vclcti>tt.-mcni det anomaliea foetaki, 
ec qu'uit a obvervd Mil chez la clinique 
hii.-nainu. soil da.-H les espdrimenta* 
lionv. 

A partir du priiKipe que la femm* 
cncririie n'a pas obliptiloire.-nenl besoin 
dev “vtipnic.-ncr.la viuminiquci'’ outre 
ccuv qu'ciic oUicnt d'unu alimenUlion 
Cic.I.iimc, il propove aux laboratoires 
ph.- n . r.-'t-mitoc lie (livpo<er i l» tlv* 
sc tr.cJ.celc vies produiis qui conlten* 
nci.l dlKa.cl 40 Ul tic vilaintnrs A ct 
12. icvpv-ctivcmcnl par doae. Cet dotes 
permctircni une prandc flexibitilc the* 
rapcttti^ue cl ir.ullipiicalion ad^uaie, 
sartt iivqux dc provoquer •.‘■oxieolion 
ou loctuspolhics. 
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SllAI.MARY 


Vitamin ibcnpy and feUl malfomn* 
liont 


The aulho: ditcuttct ihc pharma* 
(Cutital priH'ucIt prracnlly utcil by ptc* 
fiiarii women, whotc vitamin A and D 
(itriuiii he rnnvidcrt cxccttivc. He 
rlintiinsira'^t file powiliilily of Corfu* 
laiiiip ili:v fact with Ihe dcvciopmuni 
cl fetal anmi aliuv lor il ha< been oh* 
acrvvd 111 1 , 111 ) an l•ulltJ’.5 a< vwll at Cape* 
iiiiiii.tall)'. I j<,uJ on Ihe fact llial a 
Fii','-iiar,i wmian dock not necct'arily 
iiucil a ‘vi,..m;n tuppieinunr in aiirlilion 
lit wh.ii il.c niiriiially rccciv-ca from an 
:iilv'i|:.alc dwi. hu pro,ia:ea ihal ilic 
p.'.a.'iii.ccutical lalHtraloriut place on 
Ihc ii'.atl.cl prvdtiult co.tiiiimnp 400 
aiitJ rill Ul (wr th.-a; of viUi.iin A and 
11 rt‘;icciivuty, I l.rv; xiovus will puiinil 
a p:u.ii-r ihui.’iculic Iluxihilily and 
aJvt,.iaic mudi.ihvaiHiii wiihoul Ihc 
ir.L III iiHlocmc inlidtica’.iont or fclal 
aiMt.-naliCk. 


.'J 




4 















a 

a i i 
i*iii i 


•«f8B 8 




mimu w 

« £ I • i II? 

Unhm Hr 


ONUf COPY AVAIUBLE 













ill 




A - ■' 

j"' 

P\ 



:#■ 


-I! 

i fiif <2t ^i~ 

I nii^L 

I I jiii 

I*: ti 

C fs« f e aB 1 e 


E1M» 



vuiii 
hiUtl 
I lid; "E*! 

sHlIiJ Hi! 


di 

dd d d d dd 
sJddd d d dd 


iiifi I f II 

■ciaa a I IB 

KKJIXX X * y. 


iMfii 

13 I III 


l|i| 

-•ll 

M<< 


**•■' /w I ^ 

\ fN j 

\ •• • y 'll 

' ' •« 






£3 I 

I 

IrgshSi* * 

inUinU 

iingGeiil 


I 4 U 0 -|| r| 5 a» 

imml ifMit VMk 

Ji'iipltl I'jlfi ;|‘n-i| 


tc^=!ig»»|s „5t ? » .s 

!i».S’sEcii.t|4jj|5j!^rj8||<»j S| 

42^j&i«n4 3iaiis 


IJtllf 

4|o‘:| 

‘'5 9 •' = 5 

^ e e af 6 I 

^5b|2,2 

:h!?h 

is 11 ^ 52 

«ii III 


4i««Sj 


lliil^f 


II Iti 

isulii; 

SSsehli 

Mill 

-f^*?-S 

3t^ S i ta 


UIH -li 


IfflM lii i 

tli|S| !;{ i 

Hidl liljj 

sh^ll fif** 

IIIJmPiU} 

i2s'lji 






Hiliiiiiiii -iiiiiii!|i| yif i 


ailsi lA i 

» •**i*s— fcv€_* 


g § £ 

*’ e s 

:U| 


g* t aiu’-ii': 

8e-52<=’2|3» 

:|*|£S|jp 

||R?^=’-a 23 ' 

1? c 14 •* 3 5 K Jt . 

‘J3c*:-^t45 a 

*a Kij 5a?iS 

sis 

. e , ^ 'irt-B 


•: u * .* »* /i ■: •• ; E j i •> • •• :• .1 ; • •. u - ■• 1 - t .* 

.1 . . ,. .< ' •; » <; J •• J 'i ': ,, ” J, [■ ,. .. .. ■ •■ . .; ■'• .J .” b 

' i ■ ' :!; ■• .: ‘ •-• -• ■;.,•( J .: •• •. %• ,': *' t! •; m ~ • 

■ •! •<.■'•. ‘ ‘ . ' '. •,' : ,• ’i u . • ■' !* , .■; .. I; • !j 


> • 3 B C 

St: ? 2 !# 


i* « <■ n 'i S c i B I 

.1 It «* *• c ;• V u 

V 43: 4 4 3 • 

r ':'! '.n., 

• •: •; ;• '. •; j: 

••* *: ii ■ ' ■• , '■ 

■.- I •• - . B n u’ *• 

;; %’ •’ 

"* I. ^ r B. ' ^ 


li, '■ ^ 

n I ‘iX 


5 r - *1 •• 

I ■ «ff 

‘ .- • ‘i: '■> ’.1'. s 


■• : '1 .1 
^ u , ^ 



















Bftl 



uii3 iiiiSii tftiifi'iJiii 


lilxlfitrl 


itii'iii* ffili'l !ii! 




ilSSsH 

? ? ? ? 5 { 



1.' 

> .* -4 
r* u 

■ i 

i: 
to • 

i ® 


• 1 ** 

ui . \ 

1 

^ w 

‘i •; 

: 

< 










'1 


^ « 


1--. ..I 


JJit 


-I 


ANIMAL MODEL 
FOR 

HUMAN DISEASE 

Cross Congenital M.‘)iromialions 

• 1 

Anim-jl Model: Treatment of Variont 
Species with a Large Dose of Vilamin A 
at Knnwn Stages in Pregnancy 


Contributed by Ray E. ShenefcH, MO, ChHdrcn'a Hospital Research Foundstloii. 
Cincinnati, Ohio 45229.* 


BiologSe FeatUTM 

Large doscs'of vitamin A dven to pregnant mammals protiuce many 

types of gross structural malformation in higjh iixddcnce. This is InM 

in the rat, mouse, golden hamster, guinea pig, and lahbit, and In limited 

experiments on monkeys, pigs, and dogs, llie tyfics and incidence of 

ina1foim.ition9 depend on stage of pregnancy and dose,* and to a lesser 

extent on s^Kcics and strain. Doses used are hundreds of times the daily 

requirement. Most investigators use multiple treatments, hut ft is now 

dear that a single administration is just as cfTective if time and dose are 

dioJMm carefully. This model was discovered in 1953, and th<.*re are 167 

papers on hypervitaminosls A terategenesis in mammals in ofoo (a 

Dibjiography is available from the autlm). 

• • * 

Comparisons with Human Ditoaso 

Malformations produced by hypervitaminosis A mimic human md- 
fonnatioiu of genetic, environmental and unknown causes. Malforma* 
tion types can usiully be divided into subt)’pcs that vary in details of 
morphology and morphogenesis, and it is not possible at. present to 
draw c;k'act parallels between subt)’pes of most human malformations 
and experimentally produced malfonnations.* More than 70 types of 
malfoimntion arc pranced by hypervitaminosis A. In the hamster, 18 
t)’pcs could be produced at more than 902 incidence, and 28 types at 
10-902.' Some of these are shown in Figures 1 and 2. 


E11*6 


PuUicsUon tpomorri] In* the RegUtre of CompsntKv Palholonr, under the suspires af 
Ots Univrrsiltrt Astociatro for Ri-kcarch and p^lucalion in Pulliology, Inc., and supported 
by grant IlltU0301 from liie US Publie llrakh Service, Division of lirseardi IWsouicn. 
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SHENCFELT 


ng 1—left, normal ntar-tarm hamster frtus. Wight. *»**"^f’ 

(«?Umin A. Bcil) at 22-26 somite stage shows '/fj; ***^ 

4-week oM hemster after retinoK acM at presomite sUge shows situs invarsu*. 


ng 2—A «ter of hamster fetuses aftw iytt»^ * ”"*** ****** 

formations include sympodia. eaenccphaly artd omphaloceia. 

























c4kIc Die WWtop ^ nialfonnaHoii.) fa. 

f»co (cWl lip. etf, 'P'"*! coH (.pin, bli^, 

part, of the CM. iccih ("’'<»l™al>>>l,)!;B 

Ijpc.). lU (vc"S;S“:i (»Wonn.Uoi 

^stem (renttt "agenesis " livrlronm,! gaHbladder, urinaiy 

Symus. fIculJ. vertebrae! ribs exlSllm * /’ ?**«««/, thynS ' 

*fonf), museles, and sttua Ui^rttu. ** digit nudfonoM- 

UteMness el Motftf i 

moiphogcnwU of malforU!^^ A^i^tlv ^ ^ 

•r« readily conceivable for most routes of nxnphogenesis 

rtraled for some. Sequential shidics W* ^ demon- 

•“"iJilaiy n.alfo„M?i<„,^ Um mc’^iT^i. ^ i''T " 

"x>T>lK>gcnc.l. of nMlfniMMiM,, of^ •*“ 

nia fomalloM produccj bv liyiic.yil.MST?.l.^l! * H» i 

rtallp .lodicd «re rolCT.^iil^Kl i T'^ * ■><*» ««qo«o- 

f^iy/ tydroncpliTObf i 

^•“WI lime of lrcatmc.ll m, advant,^ fa . *»<• > 

effects on otlicr organs with oos^ihl/^ *Jfltes; simultaneous j 

*agcous. The mulliplieity of u “"y "» diradvan- 

ttemhips of m..iroi:S, rela. 

the toxicity of vitamin A or {n,!..,.,! ** not known for | 

Mens, so other models are bettw at !** P|’y**?*og‘c fuixv | 

Cartel of teratocend. Necrocl.. i ^ rtud^'ing bloclicmlcal 

•Imo’ bm, been® SwTtLfd 

-loort. A can bo ralacd b„. ibl. b,. no, 

^•fcrwieas 


r-alaym par |yp,MU»l«, A. 
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AmtrieM JoufM 
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A and develofNnent of tli* cerebral 
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. *" ”* «nbr>w by malt 

Eap bforphoi 14:223.233. 1^ ™ 

cortot. J Comp Neurol 131:15-^ 1067 
wwticcd hy vitamin A 
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CHRONIC POISONING DUE TO EXCESS OF VITAMIN A 

Description of the Clinioil and Roentgen Manifestations in > 
Seven Infants and Young Children 

Bf JoiiK CArriv, MJ>. ) 

New York Ckj 
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D UKI!*<G 194) the author ohserved i firl 2) months of tge who had cortkal lqt> 
pcrostoics in nunjr sites of the skeleton. Her disease bcfan wlien she was 19 mooths 
of a£r. She was dcxTibed as a protuble example of infantile rortical hyperos t osis,* 
although at that time there was some spiestion of the validity of including, in the syndrome 
of infantile cortical hy'jH-rostosic, patients such as this one who ~ Hihited neither facial 
sitings nor mandibular liypc'octoscs and in whom the onset a|<peared after the first 
fouf months of life. Ijler it was leamci! that this patient had been taking one teaspoonful 
of oleum percomor|>hum daily for “Kveral months” before the sym|iloms appeared. Tlie 
autlior now has records of Kven patients who ingeVed excessive anwunts of vitamin 
cosKentrate A and D over long periods and who present similar clinical, roentgenographic 
and chemical findings. The subject of this report is a description of the toxic signs and 
*/***r***'*** morbid anatomy of the lesions is unknown; there luve been 

no biopsies or nrcrrqwics. 

CasalUrona 

Case 1. A. hf.. a girl 2) mo. of »pe> had romplaiitrJ ef aaortaia for 4 mo. and paia in she kgs 
• fur 4 mo. She lud bvea well until llir I9lli mo. wheo stir briamr fu«sy, tired catilir and hrgaa to refuse 
oiual (d the fornl utfered. During the 2lil ino. the kit dunk and (tiui bceanie swolkw and iMinful; 
she refused to walk and ll« left shoe could'mit he wum bnausr tlie foot was loo Urge and tender. 
On KTS'eral ocemions dir lud tieavy sweats at night * 

Ihijrskal csammsliiai dinhucd nutinitrilhin, drjr cratkrd lit<s, kil/li rsl |«jl|«sMe (lavkuiar sweMing^ 
and a tender firm swelling in front of the left lihia. These twriliogs were alt dreu, firat not oectlir 
warm, nU diwukeid and unjnached to the skin. There was a simitar swelling in >Jiie left foot She 
rrfuud to stand le to wa'k. laver was nut enlarged to |ulnalian. She was and rerrainej afebrile. 

lirmngram and urmary esaminalinns were nurnid. IIIwihI pnUeins were pr.wM in aomul omeew 
tratium (atbumin 4.4 gm.. gitalin 2.) gm./lOO m.), at weic the serum cahium and pIlOfipIlOfMS 
(lOA mg. and 4.) mgyion ec, respectively). Btood NFN was S4 n^t/lOO tc. Scrum pliuapbalaac 
xtivily ctpulrj |g llu,Limky wiila. rjiX was 22 mm. in 1 hr. (Wcstergriti). MuciJ icTum gave a 
nonsyptiiiilic rcacliim to Ktinr'c test. N'o u-rum agglutinins fur llir lyphuid-dy>c«lrl)r-thuleva gmug 
of Katleiia wete fuuod io dituciuos id 1:20 or higher. 

kmnfgeo esamioalion <4 the skthton revealed cottMal hyprrosliiscs io both clavicles, in tlw light 
and hft TIh rdis, bmh utoas, right funor, hft lihia, right jdiula. and in all of die metatarsals in buth 
f*v*« Vive Ike 1st imtalarvitt (Fig. I). The mandiMr aoi! th» cranium were nucmal lo t iUgcwigfa p hi 
salty. Theie were nu •kitiiittive chaiKes anywhere in the sLeklun and the bunes urkfeslcd by hy pa i» 
•sviiit were all numut. Maluialiun uf die skeklon was mumal. 

Ffuau the Dfpaiimml id Pediair«s, 04trgr <4 Fhysiciam and Sutgenm, Cfumbia Univcrsiljr, and 
the hahies Iknpiul, New York Gly. 

Read in suHWuiy at llw Annual Mtsting uf the Ameiii'an fsdialtii Society, Altanlic Gly, 

May fs 1049. 

I Rtceiveit fiu piJhliialion june 21,194f.) 
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niinues to be a not infreriucnt diagnostic error. Actually there are t»0 two 
ch are common to both disorders; cortical l^rosioscs and tender soft tissrae 
• CMrart, there are several outitaodinj; didc-rencet which readily identify 
A and infantile cortical hyperostosis as separate entities. Infantile corth 
wis tes alw^ nude ks appearance durini; tlie first four ononths’of life and 
ras lucent on the first day of life; in hypervitaminosis A. on the other han^ 
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Fm. J. H)r|«fottotii of L uliM in tl<Mj| (^hm on r*<li'*l «Nlr. 

JT*’’’ ^ •w.j .1.M 

OtSCUUION 

w.a Iticr Wol^h,* in»T«.>4.in, (he cffcrti of h/pcrviiamincb A in »(• 
^ ^.nea |Mj( fwnd lhal tVre wa» > ipccdinj- up of (he fnetaboliun of epiphraeal 
csrdlace cell! wh^h nulled in (Vir rapid nu(Mfa(ioo. de£encra(ion and Jnth! 
wa» an m epiphjneal bone formaiion, and (he shaf(a of (V hones %ere beinc 

((mforced wKh bone from (V epiphysis and from apposi(ional bone ^rowdi. Hosaem 

o«ur^*^rK ^ !!1‘ f• '«“han( la, of calcifi<a(ion‘ 
Kcurred which produced frac(urct from ordinary Kress and Krain. There srere nn 

hlKol^iC chan,« in (he (hyroids, parathyroids, adrenals or fi(ui(aries of (he labora(ory 
animals lha( could csplain the bone changes (hat were found. ^ 

Ihe diriical course of hypervitaminosis A differs markedly from that seen with hyper. 
vKammosis D.* aitlK>u,h some of IV symptoms ma, be identical. In hyperritamlrJirD 












I 


I 

I 



I 

I 

I 

i 


i 


i 

I 

) 

i 

I 

I 


• • *.. . « 


792 JAY M. ARgNA, PAUL SARA7EN. JR.. AND OEORCE J. BAYUN 

the lymptoms are more acite anJ ronvM of a Mcklen onset of scsTte anoretia, nausea, 
vomilinf. thirst and tonsli|vaion. The infants haome pri^ressiveljr ddijrJrated, irritaHe, 
dcjHcsied and drowsf. Ahdominai pain, mnsrie cramps, paller, wei^it Ioh and thuHjr 
stupor ensue; The Mood pressure it .4ed, there is moderate fever orcaskmalip, and 
evidence of renal damage h present. The serum rak him and phosphonit are eicraird in 
. practkalljr dl cases. Kcceuoty rlinkal findinp irKlude an elevated sedimentation rale, 
Icucocjrtosis and anemia. In oonfatal cases'vomiting «eases in ■ to 1) dajrt after with* 
drawHtf vitamin D. Renal function returnf to normal in 7 to 4 weeks, but the Mnod 
pressore map be elevated u ion^ as A months. Serum caichMl and phosphorus kveh 
return to normal slowip. In more serious cases recession is slower, and rdapset occur: 
Nervous s y mptom s may be present, such as h)-potonia, lota of c^ildwium and hnomnia. 
Occationally muscle twhcbiniis occur, and rarely convulsions. When death occurs it it 
the result of uiemia or brain hemorrha/te. Treatment consists of diKOotim^nce of ad> 
mioistratiM of vitamin D, exposure to tunliflhl, milk feeding and use of any other foods 
of cakhim content. Bad prognostic signs ate hi^ blood pressure or increased 
nitrogen'rctentioo. Hi^ serum cakhim and phosphorus leveb are not necessarily alatni> 
btg. Patholofically tliere is a widespread metastatic cakifiedion involvii^ the pancreas, 
lungs, synovia, dura, gaitrk mucosa, heart and blosd vesteis, sdicutancout tisnie and the 
kid^ tobulei. y 

In the past, and probably to some extent at present, hypervkaminotis A hu been 
confused with infantile cortical hyperostosis. Calf^ pointed out that there are only two 
similarities between the tsro conditions. These similarities are cortkal hyperostoses sad 
tender toft tissue tu-ellingt. On the other hand, there are many featuiet whkb separate 
the two entities. Infantile cortical liyprfostosis occurs during the first four mnsuhs of 
life; occasionally even being prescot at birth, while hypervitaminosis A rar^ occurs 
before the tsrelfth month. The mandible hat been invrived in evciy cate of inftntilc 
cortical byperostosis, whereat it lus never been reported i 4ved with hypetvkaminotis 
A. LesioiM of the metatarsals are constant with hypctvita..unotit A, but only one case 
of infantile cortical hyperostosis hat shown such insvilvement. Lesions of the scapula arc 
unknown in hypervhaminosit A, bsit occur occasionally in '.ifantile cortical hyperostosis. 
Soft tissue swellings in infaiMile cortical hyperostosis are larger and more tender than 
those with hypervitaminosis A. Fever is a prominent ^mptom in infantile cortical hyper* 
ostosis, but it absent wkh hypervkaminotis A unletj a secondary infection it. present 
Vitamin A plasma leveb are always elevated markedly in hyperviuminotb A, udiile they 
have been normal in those cases of infantile cortkd hyperostotu in whkb they have 
been studied. A history of excessive iivtake of vitamin A it constantly present in cates of 
hypervitaminosM A and absent in those of infantile cortkd hyperoatosia. 

Craniottdwt may occur in a variety of conditions^ sack as rkkets, hydrocephalus, 
ottoogenesM imperfecta and congenital syphilis. . A congenital type* has alto bm da* 
sai&d. When aaniolabes b teen as an early manifestation of rkkets, there b softening 
along the suture lines of the squama of the occiput, of the posterior parts of the parietal 
bones, and along the borders of the large fontanel. In theM areas finger pressure causes 
IndetMation of the bone with resilieiKy rcsensbling a pmg*poog baO. The soft areas have 
a paichmctit-Iikc consistency at timet. Thb picture b teen hr the first few months of life 
when the rachkk process Itogins. The craniotabet may disappear before the end of tfrt 
first year, even though the rachitk process continuet. Examinttieo reveab the presence 
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of ton;:cni(il rrjoiotjhn in 10 lo 55^ of all nc«-born infahtt. Prcmatwe btftntt have 
a hijchcf incidence than ihoie hom at full term. Congcnilal cranto«ahc». bowcvcf, ha net 
Ken found In infant* ^n after hrmh |«rcsentaiion; m the tbinninj; may be doe to 
inlutMaine pmsure MfitinU the maternal pclvi*. aiemirally thert ii a diminiified calcium 
and pf««fhoru* content the *ite of the porotic hone Piohahly the condition ia caused 
bf discrcpaficy between rapid growth of kain and calcification proceuct in the vertex 
in the last month of gestation. It it aasooated with a ^etnraliacd osteoporotic proent in 
the newborn infant. However, it it not associated with clinical, radiologic or chemical 
manifestation* of ricicti; moreover, the softnest it limited to areas proximal lo the 
Ufitlal suture and doe* not occur in the lateral parietal treat at it does in rickets. 
ffoHil craniotabet occur* twice at frcquenily in Nc|;roet at in white infants. It utnallv 
dkapp eart in t he fiist few months of life, but mutt be diflferentiated from lacunar skull 
and otlcofeneMs imperfecta. The condition majr be related to deficient nulernsl diet and 
inuke of vitamm D during pregnancy, since there k an inverse relationship between the 
amount of sunlight exposure to the mother while pregnant and ht incidence 
Jl^ vitamin A it in^ed In lar^tc doses, it it rapidly remosed from the Mood and 
stored in tl*e liw, msinlaininf normal Mood levels. It it. therefore; not unusual that brn 
^ vftamin A ^y he well tolerated for lonp periods of lime. Josephs* teporU that 
Ike toxic eneett of vitamin A may be due either to an intthnk alteration in the refulalory 
medunism of vitamin A storage and mctaholism, or lo an aheration that it a conseouence 
r ^dosage. The elevated phosphatase level, which a probaMy retpontihic 

fw the bone clunget. may be seconds^ to h^alk damage produced by intake of excess 
vitamin A. Animal experiments indicate.that the toxic effect* on bone consist of a speed- 
mg up of an normal processes and that decafcificition proceeds faster than new bone 
lotion, and we may speculate that the craniotabes present in this case resungl from 

• tuch a tcfience of events. Since craniotabet, no matter what its cause, it confined mainly 
to a younger group of patients than hiilierto reported with hypervitaminosis A, kt absence 
m the reports of previous cases b not strange. 

SUMSSARY 

• An unusual case <9 hypersitaminosis A with severe craniotabes in a 6% month old 
mfant b presented. This b the youngest infant reported with thb condfikw and the first 
to present craniolabes. 

-Vn^onn of hypervitaminotb A are compared with those of hypervkaminetb D and 
With those of infantile cortical hyperostosis. In the case presented prompt and complete 
disappearance of aaniolabe* and other symptoms followed withdrawal of admtnittralioo 
of vitamin A. 
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RKroKT OP A Case in an adult 
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A of published reports of hyperWiaminosit 

A^ieaies the relatively low incidence of this syndrome. 
H^ver. the increasinf number of puUicaikmt about 
me symptom complex since Josephs* • article in 1944 
««^s t^many cases of clinical liypcrvitaminosis A 
may have been overlooked in the past. Prompted by new 
AH Journals on each side of the 
«ihjfur‘ '***"**y. *“<* editorials on the 

- In addl^ to Josephs' description. Toomey and 
MorisKtle/ Rothman and Leon,* Fried and Grand.* 
'''y*'"* Carabcllo and Flctcl.er» 
and Cafrey • have present^ additional material concern* 
1«1 Uw now wen established syndrome of hypervitami- 
. nosis A in man. Furthermore, experiments on laboratory 

vitamin A have not on^ 
■cl|M lo Allneate ilw clinical sifns but, of greater im- 
portaiicp. havc provided material for die study of phv-sio* 
*PB»cal, chemical arid histological changes induced by 
with this ficnerally comparatively innocuous 

Ifc* ^**^ 1 * 1 * ***’?. ***** *® ascertain, at the time 

of this publicatiM all the cases presented (eight report^ 

It* fun and casual reference to eight others) havc occurred 
to young chiMreo. Our patient was an adult whose 
physiological, chemical and gcnenii body economy would 
obyi^y diifcr from that of a child or infant. As de- 
scribed hel^, despite this distinct age diFercntial. the 
^ncral syndrome in our patient was basically similar to 
that previously reported in infants and children. 

eepout op casi 

woman,** was Hist seen by os ac 
M M^y J5, |9to. mule she cooMthetl us chiefly beeuusa ofC3 
cicouve lo ss of hak, h developed ihai during the nrcccdine sis wT 

—— — —sr *5 

"S thrrsnswm ar IS^rmsteSnsV sag Sii4ufcaM« ml K,. v^h 

“* Y-.S ow.|^ 

* "•*a«. j. 
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Whirtll.^^ «*pcrl*nclng variou. difliculiies,. 

mmg ihe paiicnt, her mcnurual cycle, ihoueh regular, was ibrae 

Wss IHm usual. A thorough t%amim.oio» by 
^ lirnecok^ revealed no abnornulilies. t2> CeoeraUced Joirfl*t 

won r^u^al rcsullA Ihe severity of the pains fluctuated a 

Ihey-LrwM dkapp!^ spoManeousI^ 
though Ihe dheomfort was great, at no lima wm it 

taf ^ W to the discovery and esirac 

flying appeared in January lyjo at the comers of the mouitl 
nml the nasal apertures. These also were treated wUs a 

f’P *” •ppwent inwrovcaieni. tS| Siis 
dominaied the complaints ineludad nmeraiiaed 
• 2221'““!: * • widespread hraanyAisauansa* 

**?? *?* ******b'* hks sif hak beginning in the last ism mom hi 
vMh thinning of .calp hUr wM^Tfh. «,^^7y^!!!S! 

r . JL flurmg the last six months. (7) ActorOkig lo iha 

PJI^. her eyes were niore prominent than they had been prev*. 

psUenfs famdy history was nwieow 
Iri^ory. pwre was no hkiory of skin disease, abwormaliiies u( 
hak or nails, atopy or other familial discasA 

Pertona! Illtmry^—M age *. the patient had aa _ 

*V *’* C!"*"* ^ P^toiioMia. Otherwise, 
the paiicni has always been a generally healthy person. 

Phydemi Examhuokm.—Ahnomua findings incinded lendm. 

CMM to clkiled by deep pressure. A slight bilateral csitah. 
lhalmos was observed which the patient stated had besot prescm 
• ^ **"* '"vsl view this observation as toini 

. Of i^htful significanee. for we had not seen the m2 
! to the u«^ of the syndrome. All the otC ttonLS^nUd^ 

I limilifj to Iht frlhin ttfhl kt •|^*Mia|Kta 

Ito skin tfas generally warm and dry. The haks of the seato. 
a*iMary and pub ic areas were coarse, brklle, diy and caslw 
P^led from ttok moorings. Tbusc cumprisMig the cyebrowsMd 
flashes weieatmost cMiiviy pant, and no lanugo hairs could 
to foond anywrhert on the body. The scalp h^^nresentw!! 

*ldir''2l"“'^'ui*"^ *"*“'*^ unkempt. A chtoavna-likc nr 
* '"***"®us-l4ke pigmentation was mesent sm each side «f 

scali^j7l.2u‘ ^ eacoiiile< supertkial and finety 

Kalmg .Icrmatosit was prs-sent over the upper back and all Ito 

rjJJr’”"i'*'‘^ elevated, mkuiw ls‘?licular papules and 

foMicular hy pet keratoses were evident on ihv cMremiiinaV in 
toUicular, M Ito toighs and lateral surfaces of the arms. Slight 
Kaliness and superficial lissuring were present at the nasal ancr* 
luresand comets of the mouth, fap^ar acneform and mMia-likc 
hfMOM were W<*eni on the face, ponieularly on the forrhead. 
linger nails wer« soft and brililc, and onychorrhexis w»s 

ytKl Uo 

Furthw queuiuning at Ihh lime tevcaled that the patient had 
b^ Uking about MMi.auil units of vkamin A daily duiinx ito 

•“ “**"« toedie-iion was « 

»»|w^ by a radio ‘'nuliiiiun cumiiwiUalur" sdw sugnesied that 
vkamin A sras good foe *'allevialing thy Ihiuals and as a ni-inhii I 
Imiie fur cold.- O.^ patient wasjUl .his ^ S VtorTl 
mialdidied a daily MtOdnu unk dose (supplemented by Anes nf • 
l.«M,..an. unks to 2/nn..«ou umt. oi ^Tud SmSnjTyl. 
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MtfidMi «l tmrtMAnf cnM* or rfry (tmnilt The vitamin (weparn* 
Mm nHfh^rtl om Mip|4<eii io Mi.mW tmii capMilrv by a larfic 
Iml p^macy ami conuhied no viiamiN O. The |kiiiiiMli 
> ■ > > <114 mioicKinv hciM W M^>cct that Ihh vitamHi misiM* N 


ma Mofmiitaairly mK««l ihr l•|«|«nr<ltnily of fetiktf fhoioyraiih* 
of them. However, the followtay phmoitrarhv. laien on Itnir I. 
••50 (ti|tv. I, 2 ami 91, yiw variuM view* of the rcmatmicr of 
the aymloime, aa cvitleoccrf l#y the iNymenlary, hair an4 vWo 
ahnormaliiicv teen m the head; ami the photoprafihs laien on 
Sepl. 2*, 1*90 iRft. 4, S ami 01, ohow the evnhnimi of them 
chaniKt duriny ihe> approximMcly fow moMh atKtincnce from 
vifamin A iNeilicaiia)i, 

Aa the laucr half of June apfironched (foor weefca after the 
ccaaaliON of mUitional vitamin A ceoMimption). new, fine and 
coanc hain heiuin .to affw io all area* where iwcviaoUy they 
had been ImI. However, the finyer naUa contbHied In became 
worm, and it wa* only al the end of toty (10 week* after Mw 
vitamia A ca|Mwles had been doearded) that they beyan to riiow 
a tendency to rcvctl toward normal. Tboityh the dyaropby and 
recovery of the naih did Im be hi nd that of the other cindcrmal 
appendape*. when teen in September (ahool fimr mnnthv often 
the orifrfnal vivit) the patient wa* normal eacepi fur the dawincM 
of the hair and the r^oal chloaMU-like pigMcntatlM (fipt. 4, 
SandOb 


harmful, ami the mejfiralion wa* stopped volnniari^ on May 
3K, If 1^ five day* before rte saw the patieni fo' he lira lima. 

Several orinalyse* pave revolH which were mat in every 
Wipccl, i nrledin p that lor catcinm cacrctiM. basal metabolic 


let dctcrmiited on Inn occaviom one week before we taw the 
ciem wet* -f 7 and 0: two determined tia year* apo were —9 
id — 4. HoeNlpvnogram* of veverd bmp bone* and joint****** 
oda Kmc I, 1*90 and showed only normal feaiitre*. Thom 
am le nd e r on deep prewnre were selected for radiopraphy. A 
ard film of the a bdwwen revealed no abnormalitim auch aa 
■al caletili or RKtaaalic cakificalion. 

Tbeenpy omf Coarse.—The only therapy advised wa* that of 
■Mrmad avoidance of the so pp l emcntary vitamin A intaka, the 
iMenllhovinp ceased to lake the vitamia five day* before acciop 
k Those ’f aod r conuinjnp larpa amoonu of vitamin A were 
Ifbad m much m possi^. Thonph vowinp to cooperate, tha 
■M was reluctant to believe that ahythinp a* beneficial m a 
latnin could actually have canted tuck dMIcullie*. 


The niphl t«*ealt disappeared, and twealbtp wm reported !• 
be normal ihrouphoul the tummor. 

The bak praduady becaiM more manapeaMc, and Ha fal 
became minimal by mid July. The menMrual cycle re tr wnad to 
what it had been one year previously and to the normal inIcrvCb 
whieb had always calited prior to that time. Lillie or no ch a n p a 
occurred in the sliphi eto^ h a hw os. Al IM linw did the patieiN 
eape r ie n ce diflkulty with her cyctiphi, Ikoupb she did claim Mml 
her cydidt had a "pranular fedinp'* tborlly before tha came In 


COMMENT 

. AHkouph'lhc pkiiire of Hypcrviiaminoah A it not yet 
fencrany wcM Icnowti lo cliniciaiii, ihere in ttillld^ 
ivportt and cxpcrimctMal daia for one to consider k a 
wen cslntdishcd and charaiicrKlic tyndromc. lit Inclii* 
tkM for ibe ftfsl time in tlamlard American medical lcit« 


VHMn Ifi dayi alter the policnl i iap pr d lakiop the vhamhi 
, Me jaim and hnn* pohrt rK*appcand, a* did Iba prmilut and 
perfirid branny dtssp n matten of the tUn. The pattern now 
M convinced nf the of the vita m i n in the tyMtemn*. The 
Mtenlar hpprriaraimet m the ctircmiiirs and hssuiinp at the 
anert of the mouMi ami nme werr o m trveral dayt iater. 
icaoM of Mte rapidity of biv o tutl o n of Ihcso particular teslonv 












.—A^i;,. 7nHKcr.n ano lata,* 

’• win ilntilMlnt fo . more 

of Ihh »yni|M,im compk* by 
A$ far as %x have been able 
P»^»M all articles on ii,e ondesiraNe' 

. "^nu ^siia„,|„ ^ deal! 

To the best of our knowkdBc il 
•era .1.^? T*». »l»»o>y f..ll... 

i»rc/to «r«toi«__ 

■utomatically inirodwe aiwuh!^ h our paiicM 

’****hifily that the memlmiH^'a^''* *?‘’**®* '“*< <W the 
lasr been a spontaneous or 


ieAAt A., Imw H, |m 

Iraoma in animals with^^M 
^ in any suspected or prtntdoi 

J*«“W be eserekeJt 
“ Ihal miflK cause bleedine. fJ. 
ores may predpHaic severe heaMfc 

Jrtunately did not occur after dbatd 


Poocra; rccoenition 
rraciiiioiH'r. 
lo discover, up to the 
-j effects of excessive 
ilic syndrome as 
and l.tboralufy animals. 
^ present report b the 

In children and cxpcrimcnT,! 


J»»*^nlsm a rltomli'A hypoproW 
mJT possible ihattheMSI 

»wy perhaps Interfere sviih the .vJS 
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A medicallM was slopped speak sironelv !■ 


•/"wnmie. II this asiumnliM I...... .1 . 

crinc.'lmhalance or dis/urlMna^ITKi 
laiw niiiihi. one or both, uS!lfc ih^"*.®' 

wifons; the few slodiCTdoi 27 !l 7 «I*^ mcnjirual aber- 
«»»•* on the cause «»«* «o 
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"'“•orrhafc and even death ^a've i 
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Tile fradofc* cilMcmd ill the animal with vitamin A 
•micmit are im( prevented by vitamin K which. how> 
ever, comets the ever present hypoprothromlnnemia. 
These two manifestations may also he isobted from one 
a n o t h e r by the adminisIratiM of Mshydroxycoumarin 
(dimniar^') which cames h em orrhage but not free* 


must attach to the changes found in the homy slractnrcs. 
the hair, finger naih ami horny layers of the skin. In our 
case abKi, alt these structures were disturbed by the in* 
ordinalc consumption of vitandn A and in a manner 
remarkably reminiscent of hypovHaminosis A.” Previ¬ 
ous reporu have referred to these features in bypervita- 
minosis A. but no correlation has been made wHh nor¬ 
mal morpholoeic changes in the efMdermis and its 
appendages dr wHb known physiolo^al functions o( 
the skin. 

Eye Symptoms .—For the sake oC completeness, it 
must be menUoned that exopbthabnos, thor^ in our 
case of qucsthmahle connectiM with the hypcrvHam^io- 
sit, has been a feature seen by several im^igalors in 
laboratory animals receiving high doses of vHamin A.!* 
(Ahq cxcen vitamin A has bcM said to have no effect 
on d^ a da ption.'**) 

Arndts of Uooi Stmiks* 

Mbsm mww rwti JMsM aw(.si 


ng m rok uitm .—Not heretofore described at a eom- 
ponent of this syndrome was the chloasma or Richl's 
mdanosis-like pigmcniaiion present in our patient 
Again, one couM speculate about the appearance of thn 
p^mentatino being a coincidence instead of a result of 
the excessive vitamin A intake. Yet Ht concomitant ap- 
pc a ra n ce n-M the other wdl estabffshed signs and symp¬ 
toms and Ht fadkig on withdrasral of the vitamin A 
(though during tMf three month period the patient was 
exposed icfularly to the summer tun) lead us to inefine 
to the opinion that this is ■ newly obse r ved.component 
dTl^^icrvhaffiinosis A. Our meager understamfingof the 
basic physiological mcebanimM underlying the eppear- 
•noc of chloasma or RkhPa meltaosb mokM it impoisi- 
Mc for we to explain this ph en omenon. 

fkrirtuf System. —Apparent^ the mature structure of 
bone b not -so labile as a child's in Hs response to outside 
inffuenoes. Thb could wtH explain why the roentgeno¬ 
logic features regularly and characteristically found in 
cWMren were mHsing in our. adult case. Woiboch and 
others make the folkw'ing statement in connection with 
dteir cxienstsv stwfies in bborstory animab: "It should 
be kept in mind that the resuhs on bone of excessive 
•vHamin A administration are exhibited onfy in the grosr- 
ing animal and only in reghms undergoing grow^* *■ 
Moore and Wang nmed the same findings a^ wrote: Tn 
adult rats, the bones are probably more resistant to frac- 
tmrs, since sve detected no breakages in our older anl- 


lirWitg.—Generaliaed pruritus b another feature 
srUch^liu been a const.snt component of the syndrome. 
Manis and aidmab ted excessive doses of vitamin A 
have regttbriy shown the presence of itching. Oencral- 
laed nt^ratcly severe iicMng svas also a p rom i nen t 
qrmplom in our patient. The questions of the origin and 
mechanism of prarHus are still unsolved, 
b the pruritus due to primary cpidemial changer? 
r Could the threshold be kwered locally by the faulty 
fccraliniiation and dryness of the skhi? Thb orould be 
iie simplest and, tbeicforc, the first bypothesb for in¬ 
vestigation. However, hypcrvHaminosb A produtes 
many other complea systemic and internal changes 
uMch can lead to itching. These include alterations in 
Ac dcRcale babnee and interplay between the fiver and 
the nervous, cardiovascubr and endoc ri ne qrstems; local 
and general aheralions in physical and chemical balance, 
M esempfifled by the rate of anions, cations and eol- 
loi^l particivs; changes in pH and snrface tension, db- 
Mrbancet In enzyme s)'stcnis—afl or any of these may 
directly or indbeetly infiucncc both peripheral and cen- 
Inl prar^nic kritabiUiy. All these factors must, therc- 
fcire, be considered in the further study of thb complex 


* nr. M. nnwrr Ikr rrtirmWr UariMal m Xr* Tart O lrrrWy. 
arWim MMNral t ’n mri w ^u r r li tlx r SmtlT i rt naiataatlua at WwaiS 
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Ijoboeatory Stmlles .—As in previous investipUons in 
infants and bboratory animals with hjrpcrvitaminosb A, 
few detectable changes in the blood picture were pfesent 
in our patient (bbic). On the other hand, in contrast to 
some of the previous reports, Mrs. N. R. had no abnor¬ 
malities in alkaline phosphataw and mineral nKtabolbm 
in blood or urine studies done several days after the 
viumin A ingestkM was stopped. The total phsnw pro¬ 
teins, red blood cefis and bemogioNn, repeatedly re¬ 


ts. W*n«t. a I.: arir»«w>«. mS Momr. T.; Six Ankm el vawxhi 
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ported as bdow mtrm.il ia some ot the chiMrea ♦’ith 
UiK syfidr'«nte. %xrt norNial ia this instance. 

Several abnormalities ««ie present in our patient: the 
while cells were increased in number (13.1 W per 
cubic millinicter} on the initial study and subsirquently 
receded to norinal fiyures (7,400 and 6400), which 
were similar to counts on the patient over a number 
d years. An increment in monocjtn tvas noted on three 
separate occasions, a dcacase being noted on tte last 




As round by all other investigators, the viumin A level 
was much hiji’ser than normal. When the supplementary 
siUmin A intake was stopped, within a four month 
period *a definite recession toward accepted normal 
figures occurred. During the period when no supple* 
mental vitamin A was being taken, the total carotcmiids 
rose to a figure slightly above normal. Concomifintly, the 
originany ckvaicd total lipids, Hpid phosphorous and 
fatty acids fractions reverted toward standard figuresL 
It may be r^hy of particular note that tlw cholcstcfol 
levels remained within the normal range throughout. 

AH other blood studies ami urinatyses gave normal 
firings in every respect. The fact that no history or no 
evidence of renal dhMse was didled indicates the probe* 
Ua lack of relation between the mechanisms in our case 
and the interesting observation of Popper and his assod* 
ates •* who found that “hypervitaminosis A judged by 
piaema levels was found in disease of the nephritic type.” 
Apparently, even in the absence of liver damage, the 
dest^tkm of the kidney parenchyma cither causes re- 
Bention of a pi'otcctivc substance or decreases the pro¬ 
duction of a subsUnoe destructive for vitamin A. Thete- 
Fore, feediag of excessive vitamin A produces a mudi 
Mgher vitamin A Mood level in persons with nephritis 
ihan in mHmah. Whatever the mechanism, it is ccruin 
that "emk^nous hyperviiaminemia A” (I. e., without 
ipparent excessive intake) does occur and must be khpt 
d mind io the presence of isolated reporta of blood 
ibrsormality."* 1 he history of excessive vitamin A intake, 
mriations in the vitamin A tolerance curve, knowkdgp 
if the p:iticnt*s general physical condition and the height 
if the bkKid vitamin A levels usually permit the ready 
EOcrentiatioa between endogenous and exogenous hy- 
icrvitammemia A. In our patient, the evidence poiou 
mcquivocally to the Ckogctious form. 

Other Feutures of HypenHtantlnotis A.—Several as- 
iccts of hypervitaminosis A previously described in in* 
ams and chikltvn were absent in the present case. These 
idditHNial components were hcpBlomcgaly, splenomcg* 
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hypochromic anemia, depressed serum proteins, 
clevalcd alkaline phosphatase. dubbii« at fingers and 
an abnormal appetite for butter and fish liver oils. It b 
very likely the variations in response of human beings to 
an overdosa^ of the some vitamin are dependeni on 
such factors as the amount, the length of time and how 
often the medication is taken. The dilfcrcnt p byi i olo ^ 
and ^btochemical demands and stresses in each person 
ai^ in each age group, and even in eacb organ or struc- 
Iw wdthin an organ, doubtless play important roks in 
vitamin A metalioiism and in the determination of the 
. pictures produced by excess or deficiency of imakc. 

^any other factors must influence the blood levcb 
and tte susceptibility of a person to be ovcrwiidmed by 
vitamin A. One of these factors is the form or pr«poi% 
tion in which the vitamin b token or adminbtcied (in 
food or a supplement); some available preparatioas arc 
oib. others acetates or aleohoh. while sllH others have 
emuhifying agento added." The stolus of the gastro¬ 
intestinal tract, including iu cnqmies, flora and physical 
and chemical emulsifying capacity, as well as the Oftm 
of the intestinal wail, and the transport sysiem. includ¬ 
ing the ability of the chylous fluid and Mood to cany the 
vitamin, are other factors. The status of the Hver, ihy- 
foi^ kidney and other internal organs and the i n tcrrc la - 
tionship between them and vitamin A would also be 
important. Different periods of growth, bodily stress and 
devdopment obviously vary the need for the vkamm. 
The storage areas, primarily the Ever, and the abifity or 
inabiUty to store or release the vitamin ** should abo be 
considered. The form of the vitamin, whether an alcohol 
w not, has a great deal to do with this.** The dcstrue- 
tkm, excretion and conversion of the vitamin, and the 
states, functiom and needs of the organs of response, of 
dto "target sinictum” at the time the vitamia b ex¬ 
hibited (for example, the state aod needs of the indb 
vidual hair folKcie at the moment; the momcntaiy rate 
and form of activity of the sebaceous glands; the qd- 
csccncc or activity of bone growth) arc other iaffucncino 
faetbh. 

• • 

yiimmiii A Therapy .—It b not the purpose of ihb 
paper to review all the indications for vitamin A therapy. 
Kowe\xr. large doses, I00.00U to 5tl0.000 mtemational 
units daily, taken for varying or even indefinite periods 
of time, are being advocated for the Ueatmenl of many 
conditions.*• Of significance in thb regard b that the 
advocated therapy sometimes has little cfinical or experi¬ 
mental JustificatW • 

In view of the present sridespread use of exticmeb 
large doses of vitamin A, it b remarkable .that scarcely 
a reference has been made to cfinical signs of ‘‘loaic'* 
hypervitaminosb A occurring in patients receiving huge 
doses for relatively long periods of time. ForUmalely. hi 
most patients the cone between adequate prophytactic 
and therapeutic doses and the loxie dows appears to be 
very wide. Nevertheless, the present case again enipika- 
sIjbcs that the physician administering large duaes of vita¬ 
min A must be on the luukout for signs and symptoms of 
toxicity and should have regular blowl examinatkms fur 
^lamin A lewK perfornwd on nH |iaticntt on liigh du^ 
fiK periods of nnue tban a few weeks. 
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ftW function pbys the role of a common factor Is atio 
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The p o w ib iBt y of therapy whh thyrrain was con¬ 
sidered in our periiem but discarded hccamc of conllicl- 

btf reports as to its dRcary.** One ftoup has even staled 
that the symptoms <d hypervHaminosis A in taboralory 
animals were enhanced by adiidnistration of thyroid.’" 
Since apparent spontaneous recovery occurs from the’ 
toxic manifestat^ of hypcrviiamiiNMn A, no active 
therapy was instiiuted in our case. As was to he expected, 
the reswll of the cessatioo of the excessive vitamin A 
Iniake was u fatisfactorily prompt and complete disap- 
pearance of the signs and qrmptoint. 

SUMMABY ‘ 

The observations and course of a case of hyper- 
vitaminosis A, apparent^ the Srst to be reported in an 
adult, are prcsMi^ Sev^ pofsiUe features of the syn¬ 
drome not observable in infants or cbihlren are described 
in the aduh (c. g., menstrual dtanges, absence of radin- 
logic changes of the. bones.*cbloiBma or Kidd's mda- 
nosb-Ske pigmentation). Ihe*effects and medtaidsms of 
excessive vitamin A on warious organs and systems and, 
in particular,' oa the structures of the skin are dbcusscdL 
The resemblances betweea the changes of h y pc r vH a - 
minosis A, hypovilamiiMsis or avhamino^ A a^ bypCK 
thyrnidism arc described, aad some thoughts on the 
possible imertcl&tions are lubn i it tcd . 
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IW4.‘ SabMqvcMly. ilMvkivvbeM 13 addl- 
ikMtf cim fcporiaL* Obienfen have MMed the follow* 
aiMnp^k maaifataikMs of the eoUty: external 
eofUcal iMckenMiior the affected bones, pain and swell* 
oner the long bones, IrritabiHty and fittfnlness, and 
hKfWscd vitamin A eoncentration in the Mood, 
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lirPMtVITA)IIK(MIS A 

AmcmaM. Waijm^MJ). 
N«w Vowt, N. V. 


. ^ M* yxltww tt hjri^rrtu. 

jmrM vitli iHerMiiiNir rm|nftif>>' nit* 
tU * V pw yiit lwefi(jr>ihrrc iw^ matm 

**?* .* ^ wiMliwwf* in Hiildirti are: 

Ihirtoiinii mt tii« hvolml 
•••K hoMi with |»aTn and awalKnit mvtr 
tJwMjhn^rrilaldlHy. prnritna, nah. 
rheilaaK eiianftni in iha hair ranitina 

*• ■"«». on 

•"'"•"i Wmlinn frmlrtirjf. Th« diaa. 
noalii k MtalilklMil by findinjc an ela> 
wied aemm vitamin A lewi. 


eAMcmcratT 

•t VJSSTiJ* woo-owi-mi Krb. 

HWaliility, ^1 furrann teinlrrntiM. 
The ^tirat had Item well until the 
?»*.* ' ”, «h* Iweame 

. Mlnw of her leita ami 

at 18 i^tha, ahowed only aliaht 

i!a!!i7l I oppellta ami 

^■‘o^ a Itenerallaed itehv 
»»«h appeared whirh waa mare 
Marked on the exienaor aurfaera of 

Momi, and tobl the parenta to “Oive 
• tha jnwniMer an adequate vltar. » in. 
take. At thk time, the ehibl'a leita 
■”*' /oo* wqulaitely temler. (hie 
month later, thk temlenieaa had auli. 

^infttl. J'ever, hair rhanaea, ehrilo. 
■K or hemorrhaair ma^featatbiiw 
nmrer were apparent. 


f^TttiiPf^lif.****' 'fern tKJltriUjr. 




P* polknt waa a flra|.bavii ehihl 

aniwth and development were nor. 
mal prbn- to the fourteenth month. 

FeHti»§ trvH»rif.~-fth9 infant wa. 

nif" *he waa ehanaed to formula. 
Oranae jniee waa atarted at aaa 2 
wcekisaneaMK-eiUlly. Thkwaaanul. 
•»^r inerr^l until at 18 montliaX 
jwivcil eiaht ouneca daily. Oleum 
I ereomorph^* atartml at 2 
*”*^^“«^*l«»l"»aday. Thk waa con. 
tinucil until aae 3 mantha when^ 
d^waa inereaaed to aik droiM a ilav 

ia Tl?** •?* *o«tlnued un. 
til aaa 18 mantha. when the done waa 

fonU'roiimmful (120 
dropa) dally. At 22 montkh tha.doaa 

ditippewful. 

jJWi waa oont^ied until the twenty, 
fourth month. Tlie mother atated that 
alw inereawl t^ ’done on lier own initi. 
atiye in the h^ of improvina her 
child a apiietite. 

I «*«»lnatlon reveqled a Very 

imtabic, uncooperative and aliahtly 
t^mowriahed 24.monthKdd female 
yhthi who complained hitterty when • 
her foMmm were toiiehed. The akin 
over the anterior aurfaera of the arma, 
waa, hiitloeka, and lowef akiotncn waa 
dry, eoame. and aealy, and had nu* 
mcroua yratch ma^ The focearma 
preacnted Iona, apindle-aiiap^ awell. 
lijaa on the lateral aurfaeca of the 
ulnaa. The awellinaa were of bony 
miaiateney, and uTere attached to the 
•*•^5 ‘he wertyina akin waa freely 
movable. The tibiaa were bowed, but 
were nm tender or awollen. Tho child ‘ 
WM a febrile: the head waa aymmetri. 
eol, with no frmtal Imwiea or mandibn. 
lar awf lling. The hair waa normal in 
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ipptMMctiolclw tUe la kiptnriuntaoiit ami tMt 
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nil MUCnCAL USE OP A COOLING 
OlVICB TO INHIBIT fill CUTANEOUS 
PAIN OF HYPODERMIC LNJEGTIONS* 

■ •. ^ ' Harby L Mutixca, ILD.t 


^THIR ptIa,diaeoaifort, vapleattatatti tad tasi> 
. X ttf ttuadaat apon h)rpodcrmk iajtctiont 
livla to dUMrea it well kaown to most pli)rticitat, 
partkalarijr to tlioat» tack tt pedittricitat tad 
aBcfgittt* wko foaUadf tdmiahter t Urft aumber 

OB a • • B . • OMB O . O . • • • 


it Oftaa nach arortc thta the actatl ptia of th« »• 
Jectioo aad it frcqucatlx tiaaidetcd lato aapleMtRt 


fkeaat L J umw ut k fmm Om Ibfritntlht tfmk {Jppnmk 
mtutf tHi AfvJ 

dBttarkaacct ia the reoeptioa looai of ..the oflke 
or aa tko wardt tad ia the ouipttient*cKiika of the 
^hoapital. Extmae catmplet have beta aoccd Ia 
cfaiUiaa arbo tun to tcrcaia at the car ia wbicb 
ibex rt% ridiag approacbet or pattct tbt doctor't 
oAee, arbere ibex have previoatlx beta iaocalatcd. 
CeitJ^IXt taatc cbitdian are to eaiotiaaallx aptct 
bx iajcnioaa that treatuieat coaU be tcnaed 
*Srorte tbaa the diteate.'* Altboufli I have bad 
ao caperieaec with adalu, aunx of them alto have 


a pio l e aad fear of *WdW* aad art ^ai i i 
abMt laceiviag bproJeraiic iaJcctiMit. 

Whbtbcte facta iaaiiad, ate of the ci«fx| | 
for iabibitiea of cataaeoaa pain, accut.'i; .ii 
BMthod of lagrahaai, Mataub aad \Vi... || 
tbeia. report ia 1947, area brgaa. (Kct :L <* 
the varioaa cuoUag «^*icee have inctuJe *. i' 
boitle txp* aith in, ice tW calcium 
operated (reoa gat aad ftaallx aui/«>.’ji 
operated f>aua gaa. j, 

While a.tcmptt to determiae the t;L ji 
aa aj^rataa ia practical ute acre K - j 
the coaveaieat, efficient and ccaniNuu.:.!r- > 
ia Figure 1 waa devUed.§ By meant«!. ; 
of freon gaa, aeated bx the actMJi. .c ! 
aerew cap, a meaaared amount of t(i« ,' 
taatkailx flowa into a chamber at ibs it|> 
of tSe tip on a frm surface. Wlicn tiu' ,i 
it releaa^ the gaa it albmrcd to et(jf>c 1 1 
aaoall opening and ia to doing ewdt ; 
temperature of approxiwateix S*C. in 11 • 
of about five aeeo^t. The tmootb mi%, i 
the tip ia then held firmix against the lii u ! 
five to ainx tecoadt, reducing the«'.!» *.. 
to approiimatdx 11*C The hxivdci. 
in iiuerted thiough the eoulcd sLin, c> 
the tentation of needle pressure bx c«a* 
oO the adjaceat thin. More than TIssi 
injectiooa have been given bx this r.<*' 
ia the patt xtar. Manx of these arr n 


• — -- ~ w ~ ' I. 

dren Yaried from tu'o to tiatecn >«>:• !< 
beloar the age of taro yean were we ir. *) 
this atudx aince tabje^ve retulu ' 
group could not he obuiaed and rtjtvi', 
nambci of injectiotu that could be git'A ^ 

' gaa cartridge varied from 12 to M, j 
ot 22 during the patt year. Aa the | 
familiar arith the skvice aad its eth.l'ttj 
average number of injections per 
aeas^. li 


. **>*p jt» aOry I t Uil n , tViywy a SaiKiw. sat iW 
•Mfifsi U MMu t I muttf* tnawai cta<«f. 

ftiia rt iii a.»Kt, CkiUN«*t Il i n mUi s 


ReavtTC . ! 

From an entirelx practical tiaaJpi<«’it •' ^ 
cooling device for inhibition of cuu.:o. 
hjrpodcrmie injccthiat was emiiKTtilx ; 
brnh for the doctor and fur the ^ j 
office practice. It elimiaated alm>.>it .»n •'' 
aad unpicatautnest fur the pjtvi.i- 
araa emploxcd. Ketulu acre fairlv .'. ' i 
occasional failures being caused bi 
ficultiea. In several patients tlicre sri'’''' 
compteu failure of inhibition td paiu *■ • 
cooling device eras used. Tbese aro h; 
tional children U'ith a great deal rns-: 
lour pain threshold. 'Hicse are rer.*' '•’*** ‘ 
ttarisSMS, r. •>. Mm»«. O It. mU « > * ; 

•mmmmm fsSa W Mn sfs'KO..* -r ’ * 

r><s^is( SMS ot SyfuAnw Amj »■*■ / '' . 

sStS iW •f.Sai.n li Jm s o .1 IS * ; 

• Sit smt SB. RMSan IhA*! MmS r .. 

StUbt. Utiis«S»fc.ns 
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aiNt Imk tiUg ^ 

StKdt,,, 

5S^' "V. 

?*%!!!: 


Mow Aorickt 
poVUndufy Ae loft eWrt 

"«»* i. /*«; QoiiofcJ 

i£r* nw?iS1iSr- “• 

. - cent White Wo^ —- - ^ H*?®" count, 

dcnna alUmhL jji ml a*?**** ***** ^Werouiol m 

»* P^dnuae. So. ^•** 

“ index, 1& CeolSll*’*-?!?^*''***'**. *4 P«re 
»**• Calcium, 13^ *»*•“»■■« 

“***• Kline o>id K5MnJ!SI?lvi"®7r*'' ® **» * 
•««•*»• (control. 17 - 

■nieroframt aer «m* concrtiiratieiL I* 

»CM (ZSi>"7Si "?,“ »)• Bii 

Blood »itS?A®ij!5r5t,"* W3; 
iftrek 21 , 7pj^; ^ wierofrai 

w7rBcni5oSSJ?^‘ I 

•«t, “nUlky reacfi^?!!^^.'*‘‘‘*™**~<‘«".nen 

**«. iW/r5o. 

• imn *** ^ '.*••" »i«lidrawol of viuf 

toni oml ■** "**• 071^*1 •** 

**“ rc|d«c»dbe^7j?!”??“'«** B** •PPetite rmJ^ISr.'* •"**^ •*•• *>o 

fcoeewSSli WLS?*' •'^ . .T^'* •*** •*•* 

Kills? •^ArTh ‘Jfairs! 

liw*S*]L ft trr* f**“"**- Two weeks after hi 
**M«e weeks after eiurlb ^'****'* i**"® <i'«rrbrraAlM "** «* 

I'ho puhe Ta.e*7?oS;irL«"*r*«r**^ tile riaht 
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««. fM|* Wm or Hnmt aliJnNm f. 

acfmxodproMtUn. Paunrw << mioimrau 

k 4 .Ill,. «»,.a bk^ ^ ^ •iu. 

b«f KwaiHl hypmSSl^^ o< the t«de cffee 

•««« owCTpcfimeiital airfmaU. He ftoi«?h^ intere^inf ob*S 

ZZ^ aad Arctic Inieelcr. tffnie 

Rw. After aUwt a week or ^ ‘"Cwtion of nolar 

"ay ocnir. Rodahl demorntnied **** *”* •®™* •*“ of 

A *" polar to 7 Kri^!l!!r"“"‘‘ '«* “« 

»*«»Woii»i. ^ fMponeible for these 


««I" an adult female 

-.3 fiepatomegaly end 
R.i. I»f«*«s|y reiified 

^»n, Ain raih. aheiailon of the 
'*'^>a and hq«tonienly. 
>onii of vitamin A may 
Jtnephi,* for example 
who received 500A)0 mii; 

I # . foported comiilcte 
.-^ “ wtaiwln A. S#ir*Mf 

V^rnK ^ a™, JrS 


" hair, polydipaia, pol^ria, 

"• h«^‘^aly and tachy. 

!3".i ^ in*««ion. 

»<l the others reported are 










(0 aor. ckimmk, A *. _ ’ ^^23 

to oSf • -H 1. A. It A. w: b; 

•^ *?Ji**** > ««K A. ■.! VliM«h A mwhifc iVfaHiai 

4-rsr-* * •* —.—N- 
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■ f/^ mST'**•*' “ "■ "* I ■■■•*. 

■..!”• I.I 

•«» /«t. Mr. it' Nmlt PtoUriMMs ? 




“'’^'^Jg'^ASTH.lri AIID 

■fM ifc •"ScS'JSahSr.n.SILI^li^ **** 7>*“S* —Trhiiil .« 

•••ewbW rhctimatic fever ** Lfpfspin foment. mVd 

yfcybfordiffereiHhtioii. ** <«ac»e« 

. ^acrib ed in leptoqilrojli, ■*• •“'etofcw 

. •^£«I«^W|UyofVSpiSn!^^ 

wwio. .ill. ■**«,•«'• E*taK;7;s 

■^« «< CMW WmI^T ‘" *”r ■»” K «.ll. 
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ACUTE HYrERVITAMINOSIS A OF THE INFAK T- 

lla 44— tM —»J AaJ 

0 (Im ^99900^1* 9 CIesIcsI 994 (isio^ic Sf9^f 

JUUCN MAIU, MA 

AN* 

«iOIGCS MAMA 
rAM 

/^HRONlCbypervitaniinotisA Mcidealstrc now weN known, through the work* 

• of Rodahl 4^ Moore and Jo*qtht, and npedally tlirough the mainly expert* 
moual oliocrvations of Toomey and Morisette and, later of Rothman and Leon.. 
There are various pobUcatioiis on this subject in the ntedkal literature. 

Our purpose it.to draw attention to the acute incidenu which may follow the 
administration of very large quantities of vitamin A in the inbnt. TIim incidents 
are especially char.ictcrised by acute hydrocephalus, with spontaneous and intensive 
bulginf of the fontanel, frequent vomiting, agiution, or insomnia, and this without 
any meningeal sign or ditoitler in the general tutus. The disturbances begyt 12 
hours after ingestion of the drug and end 24 to 48 hours later, sponUneously or after 
hunhar puncture. 

Since we first dcscrilied. In February, I9S1,^ Ute syndrome of acute and benign 
hydrocephalus in the infant following the ingestion of a large amount of vitamin A, 
tte observation has been confirmed by many pediatricians. Some of them remem* 

•. bered infants presenting extreme bulging of the fonUnel, vomiting, and normal 
temperature, bin with the cause of the disorder unknown. Informed by our observa¬ 
tions, they conducted a written or oral inquiry of the families, and tliey were able 
to retrace the ingestion,*24 hours before the incident, of a large dose of vitamin A, 
pbin or associated with vitamin D. Such are tlie cases reported by S. TSfeffty 
■**(Paris), in diiygotic tvrins, and 1^ M. L jammet (Paris), THirondel (Caen), and 
Quet Garcia* (Itarcelona). Finally, after our communication, many French and 
foreign pediatrici.'* ’ cibsM^rcd the syndrome as we described it—in particular, 
FIcory*: Vonderveit. in France; Montero Rodrigues,* in Spain; Caruana and 
Hanna,* in Tunisia; DemouKn* and Hooft, in Belgium, and Knudson and Roth- 
man* (Dr. Mary Malloy's case), in the United Sutes. 

• I. ACVTS iivwMtcspiiAiua voixowtne iKoasTtoir or Laaca ouantitv 

or VITAMIK A ASSOCtATBO WITH VITAMIN B 

We shall here report forte ^ fasm wt. presented on Feb. 20,19 5 1, at the Society 

Cass l^A Cilti^ aaad 1)4 awmliA wtieWaa SAM ssn, aa July 1.1949, samiled at 7 b as 
Oie Itadiat ha had foal dnaik. Ht was sale and kU askaa very seen and did aat awaken as 

Fvani iha Servke of Praksaar Jalka Mark, Hdakal das EniMNs-Maladen Park XV*. 
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^ rt»« «li*oriten an 

”'“ - A - «"«• •' 

to reproduce the tame •yndrome in two hoqdtalacd infanta. 4 and 
*!"• d««- We alao observed an acute hydro- 

a mar Ovid cotuIiimc U cvUi per cubic Mittuiictcr and 2S ii«. of 





















a ,n wpants 

‘ (h Ckt H *• driu Mtnrt 

9*" WMltt prwviMMljr ht hatf had • ■ , 

Ir wr adicr ruicNU, 

• Tin fact k icnowii that 
««rt*Jn drugs, not exehidj 

•t*Mc inslilkd in the nos 
punge. 

11. ACUTB 
I« the pRvioM c_ 

D, wen knoirn 
Thie/fiy and'Brissaad, 
ol vitamin D, even in' 

P**«diog case, does 
Wa have tberdoK 
Wint, and in three 
ccphiihM. 

We shaQ 


lamtHy t«*,m wim 

•••• givm aasc dnpe ef 

•iUaila O. TIm chU nccivtd 
•• I *■. This 

^ similar to ihs mm («Mh.e 


•went have been ewallowed. penetrating the gastric 
lIVVttVITAMIlrOMS A IM Tll« WraW 

w «»«riiy *• fa •» 

- pfafa .iu-h A »u. 
«« « «x we managed to reproduce the aente hpdro- 

them caset here. 

Pkwiil,. tSTwa >W*. *w *«*nl 

v^ wMs and aoraulk tmsa. ^ * »«*«Had a Mwismral snAoi^ Us ImImsI 

^ ^ m j s. m. cwu i,^ . ^ ^ 

oTSU^Ti! ‘ •• ‘*21 

Nana 7, the laataocl wm iiill > ismu -- iiatiaaic; onra was aa maahwaai -»— 

•• ■ Tfa fa« —w •« w» iStS^ 

• •«eM Ims al weiele mi Uarm 

"■WM-eisd sad iramiMfy iaddiat * *^ **“* k tberefara Aa matia af this 

^ A. and to. 1 ^ 

thd w doturbaine. in mfant^ f.«« the i«e^ W da^S^r 

•jmdnaiie characu rim-il ly sj,,ns m hTnoteJ "* ** **"*'*• • •!«*•> 

repeated pro^ttk^^^^ ““ alxioet 

— ' '' " *• vmniuag and dbrihea. and 

• WW, adm lafsaii, m marnsmd emrtl. u H.. 

^•Idw aaiarsl mtomia; mt kwib^k vhamia A 
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iMpenAwt !• VX12 P. (39 C); awit af ihcn M mt gaia ir cicht lor 48 
lMart:aat«flilcaicvoaloit«cighi. • 

***••*'• "•* pwganlaiiol la the acmky al 8ic hjrdia* 
c^MMo; Aqr ptrhaiM urcre cvca {avtrMljr importioaol; ia fact, dia cWld wtwM 

ImiukI was awol lai%iac had aa ««mlcr iriiatM^ 

a.* ab^ .\Va inmt on the ioohud chamcter el the diitemfal 

• T? ?*“ pred^ a proper awsliroom-tikc protuberance aa 

^ d i fld*i h ead, bat there k ao awninccal ar any ncaroiogical aaooady. The 

Head faeMate b aot aioiJiM. ^ -~a 7 *•* 

^ cyiniogh^ aecaMl. The itady al the ipiaaUlMid tcaeiea arao wore intcreetwia. 

eWH iictaf b btcral podtieo aad not 

M M Manoa ohawed vahm (ram 15 to 21 cm. o( water, aad fraai 22 to 

.. *?I™«*^'****^ f««P<rfWaa^ 

wt iMaid aa^ the naw condUiena the folhni^ valaet: 11 to 13 ca^ and 22 to 
23 caL after jasabrymsarc. 

***? field b oot ptoportftMotc to the hdght of 

la t^ Ola i.^ are oyitcatatically itadbd the fundai ocaK aad the ehetro. 

«h«>«tba. LBtewbe. there was aomodifkatbo 

. A j- Chrwit al Jiady^Mach awre iatcfcitmt *m the awoMirc of pbMna vitamin 
A ahMrptba rate, which m itadied thiaach Corr aad Price'o color teitf • 

la ^ •tomach, from 75- 

*** Ac chlldrea heiat 102 L U. In oppoeltioa to Mr.-H. 

. ^iitat eyati.theitidividaalvarbtbiioieeawdteaetoheiaot>^^ 

I-bet. the hifheit bvel 

, (132I. U.).wasehicrvcdiaacaac.orciircdrfclMte. 

^ the drag, the vahice reached 400 to 714 I^U.; the 

fTrt?* ** *••* A daldreo was S13 I. U. The increase sccawd proportiofiatc 

AfaveacSdonoI^ 

BOtleed. aad they certainly pertained to differeat iadividoal capedtbs of 
ahoorption aad aeahnibtien. 

/ ihiJ^-*!?!”!rT***!L*****“^*"****^ 

r bpM times vahK at the start It should he nmiMil Him * 1 .. h..u_ 
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^ — Imtu6am Md 

^ — eerebfoipiii*| flyy , , — wnm i uu -with am ctct Ml w 

• The hfdreccpimliia devriM» fa *——•«e of oerelNuft|jimj finid 

ho olllit lew !!«»,■ Mky. *" w«l> Hw iMteMc tl vilainm A, 


«>■»I. U;6.-eel.« 

(»<i>-i. A ilMn^), tke. 

In the doe, w in the human beiiin _ a ’ j 

pnrided M we^^triL “* •«><»-» 

*•*"“« i»w«»ie in plMm eiuniK ^ ‘^wwinlow. opeoM l)r ea 

k . ^ * ’ 

On our requeM. thie dm* i. nmr btfar ^ ^ ««irf*e 

»XX» unitt of vitamin A 01-2 -|a._5S ” **•‘®**'*'^ 

**«cn perfecUy tolerated. ^ O. »W In tWa doeaft it has thm fir 

» . 

f . ^WEHElfCES 

—Nw*. dw 

Wil>H IMI. A «t 0. Aich. fraac Hdht tiSil^ Nfi, 

A Cfart Gwch, ;.| oim «mo fa -- -. 

'*«W ««'iot i. Ittt 

IDr.Tifayufcfa^fc,^;^ 
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Jjise Reports 


L la«R mudlinc vitaraiii A pofaiMiiiMi who 
hod the hiKbm foMing litoail viuiMa A 
d ever rtconicd. Diiring-ihr cowsr of hrr 
odeatioo. wMrh;l«Mrd cteht aod one«holf 
Hit (be VTM hoipi t o l io e d ten limea. BeCore the 
met diogmMh of hypervi u wii n oi h A woo 
olilhhed the fiBilowing dioRnoon had liecfi 
Midcred: Inin twnMr, terout meninKitis (or 
lieh ohe wnderweni a oulNemporal dceomprro* 
m, CHitNM. cnccpl^iUt, viral radieolom* 
plwlitit, ptfChoneurout and gcnrraliard in> 
tiouoarthritit. For thr fint lime m<ray evidence 
bone involvnnrnt in an adult iodeo^lird. 
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andiimai^ „„ „_ ,,***** . ^"PP^- Cndrral heafi . ***f ***«*«fa». ^tinlmtioM 

; — »«• Adtnkicd mZiv •V*n»*lo« lou «wm |»M«io». 

Md *”g oiplopl* far vibfMla. \^^^*T******^"*** ^tWoa faid 

wtau FW^Jlir^S^ ""^ ■•“« far faw' ZSIir ** »*>« Vcm imp 

rni» tvniu priar ic mImWm .k. --^ "•«•«»»•, vitirsiloii wm dlmlakiJTL?”-**"** 

!*«.i* o »d .igyz ^_»y?» ry' 

wHdWadadwaad^^L^ST!*" *T ”**«* ^•^tliMfaiUASj^f®"*'®^ 

•cnee ^ ^-t-. ^~!r^ V^m tc ha¥e Imum. tiZU-. ^z”***^ • *"« craafal vault. The aeila 

« urfae aad aocturfa. «. «*« „ turoea «vaa aonaat fa 

taumk She iZ^LJL!?'. * «»• •fa-r.rf JSSJ! iL“f '*• 


•fa"*! caumk She afai devufa-IrJL!!: tL iJ??*** 

tffarit^ieSS^.S^^^ SIS^LiSfaTl^^ 

**»»«ricfa^ hau^, 

5 ^’?«>.'sir£ 5 S 5 •ArTir-Srr-«-= 

■ '‘VffauweraLd. thcMdM^ .^Ufawafal f,M,nt; EAjI^i*’ * "**** 
*<* ^ ThoTZl iJ^Li ^ •Ptm^ fafal. gli. « J “*•/•-« *-«»: 

fapeaicd lairajj _ ■•are ihaa left. KralMle *«Ma _?»?*^ ^5^ ail, aer ceat: 

. «he rfalii 




















r ’ - -T *** * *‘***^ If **« !*«*« 

PMeal eumiiiMlen « iliii time revealed a 

area ai the iUa of the iwevfcwe 
Tha nSTZ 

quiie Mpple Imt eairemc Acaion fnnrit ihe 
patim ^^ Otm p^n la appear. Alihough ihe 
”****** tfcc dlw «m« 

Mieral gate and Miue left coural bciai wcakacm 

Sej*^ and NHitar findiagi leere nemial. Rc 
• ncaev ivere active and eqaal caoepi far aemc 

“* '*5®n» J«rt« on Ihe left. 

Idlaienilly. Hieie 
was loealM icndemcai ever the lonwr chest 

S“J‘ •Jr »** '^*‘ ri** •nierlerly. 

Wo ■pi* ttademm ivaa cUciied. 

1 . 1 ,‘hi*‘i«*«ho»ved the urine and the 
y. ^t***^ “«• e*«o«»ee 

JS?" “«• oluogen, intal 

• ^ Aocculation and tht-mol 

turin^y icMs were normal. A kimliar punoure 
[wealeddwfluid under normal pmsuw with 
a negative Piandy test. X^y of the cheat laiied 

J**'***®**® 

^ *®**^«^ suriacei of the 

fifth and sixth thocacie vertebrae. Skull a^an 

!**”, “««P» far the iMoy defect of the 

g^»*| ^ «> ynipr cirieo. A pnetimoncccphalo- 
gram vm likewise normal. Intravroous pycloe. 
ra^ shewed no abnormality. i 
^ng ^ hospitaliaation of liso and one 
half mon^ there was no improvement. She 
was tnoud with thiamin chlo^ Cor oossiljle 
inie^al neuritis. Radiation thcraf^bo 
fajW to cause any Icsteninf of her pain. The . 
me^ consultant believed that her pain was 
prolialily unrrlatcd to her oerrbrai lesion. The 
"CM^ist liJfirMcd that such pain is often the 
ttsidt of mcdjiiolilasioma metasiaso^ although 
large psychic de m e m had to lie 

rr™*' "® ^^provement and the 

patient was dhchaifcd with the dU giw^^ ^f 
oostalgia, cause unknown. 

The patient was admitted to hosoital “C m 
P eiin^ 10,1047, faceauae of peiristcnee of her 
^plal^ Examination revealed a markedly 
bulging right sulitrinporal drewapteMion. The 
fimdi shawed pallor and the disc margina ivcrc 
somc^ indWnct. There appcaml to be 
•wophy of the right rhomboid and supra* 


—|_ Z. a_M. ----- .. Vi 

^ -fid left leg. 

ventTfcutography was danc^ Ijoth anterior 
yntriito *yfa t “PM* a modenie amount of 
dear calarics s fluid eseaprd under'increased 

, head tm tilted no additional fluid was dHained 

Aomth^l^nicrier horn and ihnribre the 
irftamwier^ was entered. Although air had 
been iuim ed into the right anterior horn under 

Srssl •*'^*‘*^ opprored in 

^braincaiH^ when the left anterior horn 

''•"'"rfa* •• •» normal in shape, aiae 

•»“ricles 

^ rl*o*llwd. An deetraeephaio- 

soRgested posterior Csssa tumor or some 

•hjr subtentorial disturbanae. “*^ * ••"* 

teat **** •*» Srptemlier 6, 

a?^^^ * of intracranial neoplasm. 

Sr *^«-*J*y**?® **• •• hospital “B.** 

*“• fawl'^fao •ddhional historyVas ol*. 
rtfaed. patirm stated that dteSd **ieth)«. 

******* twoember and had 
Jf^49ssf pfri« 2 rf!»Afar the past 

gpjew^the Am. Otherwise lioch history 
V .****"l"**fa* were unchanged. 

l*M«eranial pressure. Because of the 
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f^.icruSS:rc 5 S 

•ii^i«ii,i. d«. „. *« iJSUr 

•kwTiri'rz,;:;;;:'^ '«»•*- “D“ *» .■. 

•dmfawon and cMuimtcd irlMfcTf * 

^ ^ <««-c 


Tile u 

" I**" *« ‘hr ri«lii Mb mhI kntw 
MMiift birltMlcd a imiMi ahoHiliani. «r 
«f Uir ehm, donal iplne and 

Pcvtr therapy 

ffir *«• kJvw liut the rrmItZ 

“T^'ii"**. '%i« wpTirfcfi i&to iis 

.iSTii.sr'rr'j]" •r* Is! 

‘hrn^ eaaminaiian of the cMm t»a aiJ^ 

^^^i» 7 irTr£ c; .h. 

*«<« were "ormal, .adudi^^BsJ 
PP«rie«<id«rmioiileair ^ 

pwJni (>M JmpitaUaaiMNi her Iwne and Joint 
- -. y y^**wl and her defomiity ufo ^rt t w ofp r- u - . --- 

flic tirct fipn|fi|rta|x» wft-B _ 

■nje in poMtion after a.neriod •««« tu_ 
ck m^Wia .«—?- « , 01 icM. The 

•"oiiifio 

itg. A rlaiirr td i^m^tL .5* ****^ aaerailiac 

the ea« 

■'the liJ^ Sm* At thb 

id^ W» one and onchalT fincer^ 

^ '**®w ftrtal nutridn. The akin*^ 

T^St , ^ •«< ■««,. 


prrvioui 
at home, tailed 
—•■ or alleviate 

ai>d ihi. »« eowiwioJ' 

«*r. kiaii 

*"*• •'^.ocnllS 

kIom^ Teitt ftir AddUon*! diaeaK 
(ive. Biopt)- of ,|,g 

^tepoaita. The i>.a.l 

inua I P« cent. Special oljliqueatudk* 

In- ***f * ***"•?•««*/ rieid 
inc. A plaater Jacket iraa applied 

IoidMciurKe on Nnvemlier II, ifa? 

' ■ ‘*w.fin»erbreadth enlargement of 

!y«-■*»■- ■ • 

*" ‘ywphoid InStSUISrTV 
TV ph>»eaJ eKa.nlnation dL^ 

fdoput on lateral gaae, h'mited cheat esnanaion. 
Ao^ng right ahoulder. elevate 
gait, Mlateral {dp li,Il 

*o»^td a^ flexion contraaurcs of the knee. 
I^pku r«io. of ,v 

^««k«,.ka.^«.rx 2 ;t:S! 

<«aIl?SdIin! 2 ^*^* •W» r« 

The ftdlown’ng were dcaeriljod aa ndioKraDh< 

an^efc^S^lai?*' «««» «v«alcd 

««« and inereaacd 
The paZr^ 

with onhoped?e ineaaurea and d Charged 

Ihvlvh^'***'^**^"^"* ^ eonUnS 
phyaiotherapy. Thg dHcharge diagnoaa were 

















Vitamin A Poiwnlnf —H a/. 


Mor^ mm diffuK prarftui and ImUM 
decptMCMMflrpidii. 

EmniMtlm revealed m alot. coopevadvi^ 
iMrHirai Ibnde i. 

lierpodtiaa. (Flft. lA 
’M B.) The Mood prvwMe wae 110/^ pite 
90 and icepiraiioiw II per adawlc. The 

decorapreadon tvas icnte and 
buiped markedly. Her pupib irare raiMMl, legif 
lar, oqtial in die, and reamed to Ikht and to* 
comawdation. Ndther diplopia nor nyffapmui 
wae pnaem. The (imdi weia aonaal. The 
MMKOMe membranes of the mouth wme normal. 

*”* "*"■*"* *baee mnainiag 
were nomud. No adrnupiMliy wae pmmi. The 
lln-niiil Kiaml trm mil |Kil|wlile. ‘Ilv lomna 
wm* miniwl. 'Hir Iimim ww rirwr lu imriMiiiin 
ami MweidiMiun wmI the hnm wm nuruMl. N 
Midominal mama or oqpme were palpaiik. 
R««« examination woe neftuiva. The resuitt of 


taiaas arthritis. *-- 

. Hy ■*** *»»if«ar period she was 

ttCMsd t^cUropraede and osteopathic methods 
^ aoimprovemeat in her status. Bone pains 
^ inereaaed and disability was more marked. 

^ centfawed the use of vitamin A in deam of 
50(^100 units daily. 

caa ta nadir aur cam an yebruary S, 

19^ We were aware of fcporte deahm whh the 

todc efbcis of vitamin A and suspected that 
mir pm ient'ii Wacai could be on this basis. 

Awer dhtply, Mood was drawn and caamiiwd far 
Tnainla A content, \inien this was faund to lie 
tMMalty With, hospita^iun wm acivisrd. 

Bhr was mlmithxl m iltr invidi llw|iiiul of 
•ibmAlyo «#i yriwuMy IS, losj, {•rrmiM* td 
pnepwwMn of the rMw|daiiua far which she IimI 
,bacn previoudy hwpiia Hard . In the past iivr 
yaars she had lest 30 pounds m n ^ of 




























Vluintin A l^iia 

Sisis taii&i:!??*^ «<wlrfS 

«■***«. wWi derolv _. ” /* P^'"“ •*"* ***« 

hl>i!Ir..r^ ,*^f *»*>M fufrotw and dried 

^• .'!!!!!r-;^ .*“«*» throughdu,. OnhD. 
wnu nomisl in niiM! M<i M.—. *.*** •wove- 

!:rs"2tr^'^S3*s^ 

^>isi rt.r^rg^'Si 

Sit w'te.ss"' 

l-|^<Ull vH rfljn33» dSltf 

perecmdSfin. . loOperSJ 

litisr i-is". 

si.'iSSS’r 

S5 hSSTi pTer^rr^ • p» . 

42 per c-*ni BoneiSSi *<‘^»»ie; , 


modcraie ikcaldiicaiiM nf 
“™^* uMcrveitcbnl ipacei noraiftl* 
•pMT ftinnaiion at anicrfgr atacctt at 
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Viuiiitfn A iViixoiUitK'-o^Mvr tt at. 
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VlUinin A IHiiaoning —H «/. 


bilMmiiiy. 

Skin Uo|»f tnm the wid-a li dowcii rfiowcd 
maitnu kypetkrmatk wMli thickeiang bt ihe 
gniiular la^rr which comaliicd Ibd of d)ikcraio> 
rii M rvidcKcd by mMfccd vaciioliutimi of ihc 
cvb; dniw h>iiCTpi|(iiirmatimi of Ihe fwni layer 
with iMHkrlhilar mrtaniii involring tome of the 
•vcririaii edb of the prickle layer; normal 
eoritim. The diafiiaria waa hypcrkcniods %rith 
pipmcMacion. 

Bone Uopqr rrom the righl libial inljerdc 
diowed brood oiKoiM trabeculae ivhich in placn 
. prewnicd caldfcaiion of the cartilage, thicfccn> 
inf of the perioMcum and narmal marrow apoecti* 
(PIf. 5A and B.) The diagnoaia waa calcification 
incartUagimnatiaaueBwiihiliiekenrdpcriaatcum. 

Immediatdy after the patient waa admitted to 
the hoapiiai ^ vitamin A medication waa 
atopped and die waa given a normal hoapiiai 
diet.* Within two and a half wedta her itching 
had dbapprarrd and there were no further 
evideneca of acratch marfca. At the end of one 
month her ikin tneture had improved, her lionc 
paina were markedly diniiniahcd, her appetite 
tvaa cxcdlem and the had gained weight. Sia 

weeka after adniitnon the woke one momtng with 

marked disaioem and diplopia. There waa no 
headache. Nyatagmua waa preaeni on bucrai 
gaae. The Aindi were normal. Her diplopia 
gradually rveeded and waa completely gone by 
the cad of one ivcck. *I\re montha after vitamin 
A medicaiion had been atopped, all tponiancout 
pain had gone and no further acdaiion waa 
aeeded. Her poature had begun to improve. 

During her tuy the had three normal men. 
V al perioda oceurring at momhly biicrvala 
and lasting five dayt with a normal flow. Her 
improvement waa footinuout and the «raa dia> 
charged on April 26,1953. 


Aa. C laaarrf weM ge m gra in of M fcaae. WMta 

arrawi pakN to caWIttiim in inirapaMaar l%aiBmt. 

carotene, which ia eonverted in the iwiiMt^ i 

wall and poaailily ebewhere, buo vitamin A.*^** 

The converi i en of carotene to vitamin A b 
limited and may not provide auflident vitamin A 
to maintain the patient during atrcaa.** More* 
over, there b evidence to indicate that the con. 
veraion of carotene to vitamin A b impaired in 
some dbeaaea, such aa diabetes.**^ 

Vitamin A b dbaorlied aa the free alcohol and 
b caterified in the intestinal wal. Following 
vitamin A Intake the rbe in aemm Icvcb b due 
to the cater fraoioo, moat of «rhkh b then 
d^ted in the liver as such.** ** Vitamin A 
alcohol Icvcb are not direaly influenced by 
fafeaiion. The vkandn A alcohol level acema to 
be a measure of vitamin A storage.** In severe 
infection, in hepatoecUulA'f and in 

vitamin A depletion the plasma viumin A 
ak^ level b uauallv low. The normal vitamin 
b 30 to 70 pg. and may rbe to 
1,000 to 2,000 pg. soon after the iigtmion of 

very large doaca of vitamin A. Thb b a temporary 

state and dues not alter the aulnrqumt featitw 
levci. 

Tlie iaatiHg level uf2,000pg. per 100 cc in our 
patient b the higbnt reported ia man. Unlike 
auefa high Icvcb observed kUobit^ admiabtra. 


Kyprrvitamiaoab A may icsuk ftom the 
•4tg. «ion of large amounta of vitamin A con* 
omraiea taken alone or fat combination with 
other vitamins or minerals. Large doses of 
vitamin A are used in the trcaimer. of skin, 
eye, renal, gynecologic and car dborders as well 
as the ednuram cold. ITw minimal daily rniubv 
mm of vitamin A b 5,0(10 tu 7,000 IntcmMiunid 
umu. In (he uaual diet (hb ntpiimiimt b 
derived fhmi limh vitamin A and its pneuraor 
* 7,500 twin of vitamin A daily, 
nav, 1954 
















Viuuilin A 


*o»»em in thh PMiaM was ia iIm; Tiw wi i i iii 

•« I.*. JiJS 

nporua by one cf m.*> TVm u . -i m?” 

■ .hSv'Iur Sl!* * “*' 

TheWjji ^ 

’ 2L*!r^ “"**• **^y. »*»e in. 

»*. -CyiJStf -"Atawm « I, 

y**.*** “W IW> andy, m hMi Uh, 

.Mw«mI • tC m is Unf Maila 


I Hit blood of fciir 
»«»e dow of 

%M _ : ;^-- penochof Ume. \Vliil« 

**^*?*** * twtin Him blood Icvrfa mm . 
index of viianiin A Horace, thev n>w k* 

p'Jn’SLftSSs* 

***** *5,000 lo 50,000 MoiH hr the 
***7i *'*‘* ***'^ 50,000 lo lOOdMO 

y i »»& 

Mioidrd *i^a<»aeli« ivhich 

literaDv hV mJ!^ “®*L ****»*»*«• *•>*»««« A 
sncrapy. it m apnarrm iluii u,«»u...i r._ 















Vllaifiin A Pouoning— 

sirSir?^*****^**^**''^^ ihcaitth. 

•• obimv clMiiKn in the Itiood leivU i»lilli> iK. . 

I»ilcni w« on » nom»l ho^iul diet. (Fi,. i!) 


M, cater or lotnl vkamin A lead in the 
iclnai •neneuceofvitnminAnomoeini 
K Mtempi la muy the Uvcr orlcher 
wU'wn A Cdfiteiu. We arc wmIjIc to 
c chantic in aeniin viumin A alcohol. 
««Wp In the light oTpctaem coneepu 


Ao. A VlMin A UMd Irak di 

Whw with the catwene level, wrn IbQowed 
^y. Apart IWmi ihe ^miidon Idood earaicne 
ZS eatwene le^ 

w iMwccn IM and 290 101. per too tt. 

A* **!*:”** *** A 

niaintalned the 
«*w to 10 per cent alcohol. 
Immediately ^ Mopping the vitamin A intake. 

^ irh^ r^ted a parallel lalt in the vita- 
wn A akoM. (ttg. 6.) However, during the 

• wy marked rnew 
^ ** *L.^f**** ”*«•■ •• aloihol iiccanie re- 

This rwrrsrd ratio penisird. 

We cannot CHaliiuh frwn this Mudy tchether 


of vitamin A meuljoiism. Is the vitamin A non 
'f**? from the liver to the tiinue ia 

the Ainn of Mer? Has excess vitamin A in csicf 

liw, and is it now Iwing'reicaacd to the cir^ 
cuiation in this csicrified Ibmi? This would lie 
*"!* ******** **frh the disappearanee of hepatic 
miargen^. While the patient pccseatcd 
hepatomegaly during a six'inonth period, it eras 
not pram during the latter yean of her iOncm 

A ra. ■« I, If li.., ..I,.., 

^ IS conmierrd an eaprewion of vitamin A 
dqioriiion. Repent^ lalwratory Mudics during 
her iiincw showed no evidence of impnued 

Wwtl ”^J^ hepoiomcgairSn 

praem. \Vhile Iwer enlargement liM lieca found 
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■ s$5SiS;:£Sr=r 
^ srrvSSar^^JS mkS1S~^s 

«rr farm JSP...T ??*!'M •« U hi the wn^faTIIld I « »** Urn. rf moi. 

. period,.** tS, wriJ^TlL^y" 

An^ phuaplMtaK Mudia made whik •!... ^ **** «®nMCinlv« dan the _ 

*• •*n«icd Icvck !IL .J!^ .'.***! “"J*""*oun dtplaiiM ta 

*■ «, isisr 

2:,- 

hi viiamhi A at aa J'jSfaJT** '®***«^«««featiLJlSta 

s? .ss?t i: 

.|li- ' ^ ^r**?* ***** ••■erved diai -^ ^ rroui —y***y **** *^***** HdwitJe wat nrrr i 

•riMiy cHrie '**"*^******•'**«*" »he There ^i!?/*******•^***« P«Mo*liaJ 

S^-X’^ssjTiJs^ 

T!im «-■- * - calchim and photphonit. i * ****i ^'**‘^®**- Durhif the t f 4hn W»«» 

•Wr «or«i*«I hS?!, w IKSL'^*^" »'**^*«d^‘5Lh^^ *** **** 

**«» €f chrk iSd .-h^L?^^****^ **'**• Kmahicd uitk!*” .^?**** fr»eUcm, which had 
*wcMy4biw.h«r*lj^«^^ ca ihe BAh^S^J»«»«fhow. rme maricedJr 

Ss“iS5~'S: 

=£^-=i=s 

S£jr?*“^ '! 2 S _ 

«*nmchm, Ja,^ J !!!^. **** dache, MMea. rendihig, dlnhiaa. 

dirnnhioi aad ireiuUHiy are US kSSl 
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Vliainin A 

dcS:; 

*"*« the hradadm iMw -.r” . T . 

. SHTdijiSss' s Si; 

S£"a 12 l“ '»• •h«KtSS,:^'5 

iTSJ^ • «»“M« »»laU««hip. 

**!*“ »*1‘‘»»«l Ihe prinM^ Miani. 


■■•••▼Ai MAMmarATiOM • ! 

«»**• the only aduk vet _- .* 

Tv^5tS2li“i^.srlrj"^ ■“• 

•^! 2 pri^«rr^::s‘riss' 

MolMcrvtdiiiiiw.^_? ry* y *”.«we Mme 

however, prolmljy due le Uie kZ!^ 

- 2 ?^ S.is?xrss;« 

of Rinebcf and <W?lh!I! 
fj°^”* *^y *** **ihowcd a Mrip of newly 

wwd. pooriy calcified lione of coaiae fi W 
•*~eture wch a« b uniallv wenTTLS?^ 

P^®*l«ctivc pCTBQMitil.** Sis nwiMilw. f **^****T 

oufsriiz^ *5*^ 

2^.£? I ^ no nmilar alteraiion. are demon. 
hS •pine 

there are marked dilTereneei li*. 

'*® eondiuona. In Marie-SirampcU 

SiiXSSTJl' tSr*'' 

^.ymena «K>w cxiemive caldficatioo: 
SSL? r?I^ «tcoporodi of Ihe vendirai 

- -I ir *"*;;*"** eltnicai improvement occun dawlw 
explanation can “ ^ •*« «her halSi^to 

a leme Iwlginf ?** ^ *“*« noted ihu the 

A eacem waa *** ***^' **“* only minimal 

of diplopia and ooletficatlon of the anterior apinal 

2L^L!5^“‘ that there i. rmly mintoitrieaSSI 

Joodl^ waa of the vmdwal liodics; that the lifamema 

« n^ial) and «»vae are caldfird; and protiaUr nMMhnZZ!! 
nendne vitamin lani. dinimi:...«._VT ^ '®"* impor. 













W*. Vliamla A Maotting—Orrkr tl at, 

kMm the Midli 

Is ik« mkm. Ite in wru Mqr be the muh of 
bypfwtuwl eerii A mr Im i a ie hy, 

8ta«c» iMde h ear leufeM h tbe time nT 
4acb^ ItMi the hHii^ erwraird m n- 
iipw eri m k apiie ef her m»M 
rfkW iMprawenuii. It b kMNm that hi 
chBdien there ii rewenihility at the bone find* 
kdi aMnwgh thcK lag Ik behind the dhap. 
pwr^ ti qrmpionM. It b too early to know 
whether a ihi ifl ar fotom to nornial will occur 
'MourraM. 

The i n rrhe a l iaii that are tw pea dh ie far the 
ta our patient ace uncertain. 

WulbachM fMMd aceeScration of cpiphyeeal 
cartilaite ccB prawth and maturation of thr 
lemodeiinii pracema itwobed fat bone growth 

in the coutae of hb animal d^erimeniation with 
kirpervltaminoeb A. There wm acceirrated 
ficrkweat hone fiwmatioo in aoine areas urhereat 
in there WM acxderaied resorption of bone 

whh oHNdadt. He Caund no came tat iiwnr 
ia the parathyroitfa, thyrohfa, adrenab 
M phuharka of hb aniinab and concluded that 
^ cha nge s wen. probably duetoalocal vitamin 

A FHI ud tshtoouciidr 

Aemonatrated by meoM of tiinic cuitufc that the 
k bone were a direa eflect of vitamin A 
I^Hy. In our case the high blood level of 
^tamk A would bvor the iramportation of 
larger amounts of vbamk A than would other* 


Our padmt had suSoed aS of the sfck maid, 
frstaiions died dutkg the prolonged course of 
her ifincBS. Because dbeane of the skk wm the 
initial rvason fiw vitamk A therapy, the changes 
that UMik pbee during the course of toaidty «nere 
ovrrlookrd. Phiriim and Uikfc. seafing. cracking 
palmar skk were the mast dh ut wiag derma* 
lologie manifcttalions of vitamk A icnSchy. 

The machanimis regMosilde fisr the skk 
manifesutioM are br bam dear. As to the 
p^mrmation k our patient, «re befieve that k 

WM probably secondary to the continued trauma 

of severe pruritus. The pigmenution %rm mMt 
marked over the abdomen and back tvhcrc 
scratch marks were most evidem during the 
early days of her last hospitaHratien. Bio^ of 
the skin of the abdomen s h owed hyperkerMosb 
and aBarked>gmmialion. 

Sulsherger considered hypuvitarnkosb A and 

hypmhyroidbm k tbe tfflbential ifisgnnris 
because of the similarity of thdr dermatolegie 
finite these of bypsfvitamkMh A. That a 
defimie aatagonbm csbu between vitamk A 
^ thyrotropk hormone hM been esubfished 
by animal csperimeniatlon.** In our patient 

two basal metabolie determinatioM made k the 
‘ cMly days of her preamt hospital adasissioo were 
recorded m pim 12 and phu la However, dur* 
kg thb period the bone paks were m s eve re 
that one could gucation v^hcr the wm k a 

truly iNwal state. Tbe pmseindiouad iodine WM 

repraiedly lower than normal during iheprvamt 
hospital adnuasioo. The radk-ac^ iodine 
uptake three tvecks after dbcharge from the 
hospital wm normal. Our ease docs not sub* 

stontiate or deny the th)Toid rrlatkoship bund 
k experimental studies with vitamk A. 

Two and a half weeks after witkyhawat of 
vitandn A eaccat. pruritus had oonipletely dbap. 
pramt In one moiMh the texture of the skk 

had improved. In two and a half nwMk. lanugo 

hairs reapprared, the eyebrows became heavier 
and the scalp hab wm more profuar. Pigmewta* 
tioo WM not altered. 

mn ton a HAoto uanirMrATionB 

Hemorrhage b a prominent iraturr of vitamk 

A intMdcMian k amtuab'and aA«-n Irnds to 
dnuh rvrn k thr alnrncr of trauma. Ihr 
IbHVMThagrs wnv diuwn liy 1 Jgk rt ah** to he 
thr iVMdl of hypopruihiomldnnnk and were 


oo ais a T oijco ie MAmmrATwm 
l^crmatotogic reactions to excessive of 
^mk A have been reported consktcmly k 
both the acute and chronic states. Felar ex* 
P^ w^ ate hear Iker had peeling of the 

^ M early m two days after the high vitamk 
A repost. Assodaicd with other symptoms and 
sigm of toxicity k animob were skk lesioM 
which rmigHi hum disheveled Aw to ah^!^ 
•chorrhea, exfidhtion, hemorrhagie dermatoses 
and dry, cracked nmcmai me m hra n ce. 

In tb^retdektoidcatiaa of humans, pruritm 

* y <cvwMy mp <o i i i s FinuriiiK 

and soreness at the cornert at the mouth may 
•ppmranddfaappmrkspiteofcootkurd use of 
vlunik A. Gmtsenkg of the ikk and akprek 
an reparwd by almost M oloervm. Imu of 
the ^ hnugo hain of the rxtrrmitlrs h aim 
•ceadonaBy autol. Pigmmiaiiim uf hs'alirrd 
^ atgrd fim Iiy Kutadavgrr aad 

agak by Biftilom In onr patirm pigmratMko of 
































ViuuniA A Maoainifr-Ctrier H §i. 


Mnfai K. Ha eomimeml lir—rrtugk phe* 
M have brm ofaimTd in chililmi ai> 
k •poradic h wa i i m of cpktasb were 
. Thr diiUI ivportrd by Jatrpht bad a 
MMillrctoitty b m ier r hay. N* ahnormal 
tig WK ibpiid bi dir adult patimi rrpnncd 
iMirriirr, urhilr Bifulcu's paiirm bad a 
hnncHThage UkiMriiig dental extraciioM. 
%rm mipiricatly treated with vitamin K 
le Iderding was controlled. Thcrr vreer no 
I to ascertain the mrehaniam far these 
Thanes. In our patiem then «wre no 
Thagie maaifesulions. Her nienstniaf 
was coosistetitly normal, and she under* 
dental extraeti^ liune biopsy and skin 
’ without excessive Idccdfaig. Studies of 
omliin levels, prothromliio cons u mption, 
pbiirlrti, bleeding and coagubtio n tbne 
ill normal. 


aae of ehrank bypervitaasinosis A in a vitatida A intonication. Xfay evidence of 
r*^Kbt year old white femsle is dcaerilied. bone bnroivrtnmt has not been p revio u s ly 
I period afe^.jad a 1^ years she was described bi adubs. la our case a*ray and bone 
sliaed ten times beeaiiw M eosaplainu biopsy studies that the fundamental 

de to vitanOn A inioideation. Many disturbance consists of «vbh or 

■cs had been made, btehstfing brain without true bone farmation in the pericapsular, 
, serous mmiagbb, ehrank eacephaKtis, ligamentaus,iendbwuBandsubpcriaMeaLtbsuca. 
radiculoencephalbh, p syc h onc u ra s is and The pain and the progressive crippling de* 
ilised iaCcctious arthritis. Her likarre knaities in our patient had been previously 
J pkture led to addbional bivcstigations consblered the tesuhs of geamlised inlw* 
Jude Addison’s disease, dermatomyositis tious arthrbis. The tfiflcrcnccs bet<wecn Marie* 
patitb. Inaneflbrttoprovblesyniptoiaatk StrOmpeU arthritis and vbamin A loxicky are 
many measures had been undertaken. discusaed bi detaiL 

included a subtemporal decompression The dcnoatologk roaniirstations of vitamin A 

: relief of increased intracranial pressure, loakby include pruritus and sorencm 

plication of liody spieas, fever therap>-, at the corners of the mouth, coarsening of the 
licrapy and physiotherapy. During this hair with alopecia, lots of the fine lanugo habs of 

period our paifent was allowed to con* the extremitin and pigmeidation. 
ihcdaily^onnimptiqiLorSpO,qqQ.uniuo( Hemorrhagfemanifeatations during vitarnin A 

o A tiecause of the suipot^ beneficial toxicity have licen consblered by others to be of 

oo~ichthyatb**ofthetkia. dinical significaocc. Oir patient feUed to show 

m the clinical diagnosb of hypervbambio- any hemorrhagk tondenefes. Laboratory studies 

•ras finally pruposrd, a festing vitamin A Ukewise showed no dbturliance in any of the 
level of 2fi00 ag. per tOO ee., the highest fectors related to the clotUog mechanbm. Be* 
cord^ waltdiachHed. cause of imcrcat in the rclationahip of vitamin A 

!y Mimationt of the tout vbambi A, fas*' to thyroid activhy tens svcrc nuulc of the basal 

R the free akohul and ester fractions, were metalioliMa, ptotcm*bound iodbic and radio* 

over a perhid td two and a half months. aaivc iodiM uptake. These showed no con- 

numcrufmeiiotruatiMi,sutgcry,curtisiine, aistent pattern of altered thyttdd acthrby. 

Jon and alcohol consu mp tion was noted. Qinical improvement in the neuralagic, 
Med liy previous repona concerning the skdetal and skin maaifestalioos took •pUee 

nthip of vbamut A to nephrafithiari^ rapblly upon stepp in g excess vbambi A iaitakc. 
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HYPERVITAMINOSIS A 


1. D. nCKUP 
F)mm Genfrml H mf hm! 

(Rtruvfo no* ruMJCAiioN rmuarv 21. 1939 

Sinw Matplit (I9M) flni dcicribetf lurper* On Maitli 12 aRMHuhi + mc fnima w a. ■ , 

%*aininoah A Ihrm tavt bcm mimeroua caiet ah* oocaaioml braUn* and ramilar oMa miT'm* 
icported in ih* Amcrioin Jiienluic, notabSy by nfrat iona l pm cdh. *** 

Toomey and Morhaetlc (1947) and by Caffey (1930 0« March IS ihaecrebroaplnainiiidwaanornal. Tba 

and I9SI). No iccord of such caaet haf been **“ »*»••««. per 100 nd. 

traced in Ihe MikJi liicralure and ao the ocoirtcnce PS*!* «•»*•««» neek the pain in ihe Nmbe and baek 

of MO esampka of iMt condkictn it ihouthl lo b* ”MMe d. and hy ihe end ef ihe weih a cenaiderabla 

woUhy of aacord. • 1*^*" "oiJcrd. H beint oviia ««fl 

Om mom. The dry, eraefeed Nm mai^ On 

**?.*5^ Aradto^^ofiheikullandlinbboneionMateh 17 

r*iftiasriiS; 

Xaro fr rma ^ bm n 9ipneied ar the ape of 5 nwoUn Tbymol Inrbidlty wm J vnitt. 

mm^Nd^awkW ^** ^ °* ^ phorphaiai* fevei naa 23-2 wdla par 

pwjeri^ aweIrMn, a dram 94. Thia wat contimied tOO ml ^ 

***^*.^ ^^ Mmintoii ohm Ihe dM waa The Mood camiene «at 30 pa. per 100 nd. and Mm 

bA. ■4.I . I.. m, Mm tiXM) JW tf O. ,»q». Ii,. dr,rf t, d» dM 


V 


. 3 *-* t 














7 




ThtiwoniHAtawMto tph»»xH and .ho pafa. Md ihOmw^ fnimifc, «, 
fOOd toMHMM. durmyiltc preview Iwo days. 

P. » >"r Fw ievwvwjw^ Thertild had no preview illeeM apen froie iddhyeiii 

nhieh vhe had been given ‘avetcwni*, I dram uU, 
(>47.3)0 i.u. per day), from a dcrmaiolog^ deparUMM 
for the paM ine yean. 

On admivtien :hc child had a lempenHiiK ef MM* F. 
Shchada>aBnng,pnichyeryihema<owradiooiliaiipfar 
> . ' pane or the armi and trunk. The Hpe were ctwlad and 

I : •••■ /•% Wcediof. Thera wa« oedenw of the eyclidi, tad dm 

I ’ • •«*>Voral regione •ere M tnoNeii that the foM had a 

A triangiilaf i prearanee. The thina and forcanw «tia 

) At, ■ to the lighleel loueh. 

\ ^ t^.y Tlie Kvtr «a« enlarged neo ftnge r hr e adtht bclant die 

\ 4 . cotta) margin. The vpiren wat impnipihte. 

Theta wat a bilateral otiti* eaiema with an uadat^iiag 
X • etitit media on the right tide. The throat met )i»rtei. 

\ fort •cefc in hoipital the general oondMin 

; \ , *fo^fo<Pro»edandthelempcratiiianatnortiinllnd»t 

I ' \ The bdal and temporal amcOing labeidid In 

{' \ 'fo** kw the eruption b ac a me irrora calMah% 

{ covering tba forcarmt ami abdomen with eryihemalaw 

V f * f I and 4). The tkin becamo thy and 

yST^ "■ i V Kaling and the Npt ctackad. The tendemeta otar die 

- y 0 yA- ' V ■ ^ * ” " * 4 graduody leat and at the end of dia 

'L'. "*«• «*ly »M*h« tendemeta over iha tMa. 

eat. i-ttrrmi ■ niiio-i A meWaetaaerhw. . Ttoaiment witb penicillin cleared the car inibetioa. 

and the unne n aromt 

On April « alkaline phaaphalaia naa 12 ante wr )■' ‘ ^ \ H 

100 ml., fcrum cakium lO’S mg. par 100 ad. and Mood • ' \ ^ 

dtolevieral |g7mg.per lOOmL L__ . ■ 1 1 

By ihe end of April the bofh hair •Bathed in handAda i ’ . ‘ \ * I 

(Hg. 3). The tkIn wat b e c o m in g dry and Mnhyiotlt, '* ,ll? \'* •} 

The tplcaa and livar, aWioagh reduced in tba, waot f « > \ ' > 

MM palpable. *4 fe*' I - 

A radiograph of the davick on April 2$ waa nr/maL ' ‘ •/’ V ! 

The left humerut thowed an area of oiuopotntit Is Am 1. V ^ ' 


gfowb af penial 


upper Hurd of the ihaft 

On April 3d the Mood carotene level wat 2B pg. par 
too nd.. and the Mood ritamb A 190 Ln. par MO nd. * 
On April 37 the Moud urea level wat 22 mg. per 
MO ml., haemoglobin ES.lt 12 mm. in one hour.' 
The total and diiferetUMl while Mood counta ware ttoimoL 
On April 2d the alkaline p hotpha t ate level woe 27 ante 
per MOnd. 

On klay 33 the Mood carotene level wat 30 mg. pw 
100 ml.,and the Mood vHamb AM 1.0. per 100nd. 

On May 37 the thymol turbidity WM I unit par MO nd. 
and alkaline phovphauie 30*9 unitt per 100 mL 
On AoguM 9 the child waa wafl but the liver and tplaan 
wert Mill ittvt pitpaMe. The tUa wat idiibyolic bul 
the hair wnt growing waE 


rioaih rrmainh 
0>t April 20 
"d. A tte 
1^ mg. aaearbl 
wieiJonanf 2 * 


^April2l«{ 

»«ml,eaiumV 

'fomg. per Mc 

■yfolriiM*: 
‘«4«W1 wera mn 
*ht laviawmi 
•te: the hair wart 


rami EW,agitlagcd4yaari.wae a dml M i d ladta 
ClaylMi Dchfiital. WakeftcM. aa April 12. 1999. Tht 
oempbim wat of snore.«b aad aabha. palm b the 
forehead. wriMt. forcarmt and vhini. and faciai and 
leteporal twclling for two wtekt. Theta wat a lott of 
weighi during tha tame period, lhata hod baen eevrta 


On April 13 Im nn ogteMn woe lt% (11*0 g.^ WJLCa 
I3JOO cmaa. (potymorphs 19%, lymphocyt m I3fi. 
monocyim 2Te)- Tha BJ.E wne 17 nun. ndeto b 
one hnur. 

Tha urina thawed afoumb -t* aad wedweed Btaedhih 

















UYPERVtTAMINOSrS A 


MlMiion. K dHWMtofram (honfcrf ^uook. Tim 
%xtt a few |NW i»B* wnA caM*. 

A Mak from ihr can on Aaril 14 yielded a Iwany 
ffowtli of |>enkinm-<cfMi<ii« Si tmrnu. 











2J2 ARCHIVES OF DISEASE IN CHILDHOOD 

state. This period in %irhich the skin nas nonnal viumin A poisoning. The blood & 
nas presumably sustained by the gradual rdease oT A am normal in cases of inrantilc 
vitamin A stored in the liver. ostreia. 

The liver and spleen ate often found to be In conclusion it should be empi 
enlarged m hypers lUminosis A and in Cats 1 both dotage of ‘avokwm’ racommended 
arc ttin palpable 10 months after admittion. This factuiert is unlikely to produce 
leads one to think that teriout and permai:^ nl liver utHild appear that in the ireaimei 
danuge may be produced by prolonged adminis> diliont by vitamin A cate should 1 
traiion of the vitamin, and makes one tMmder lenuired to use high dosage for very 
uhether the possible tonie cflSecu should be liglN* 

heartedly dismissed asin tome recent statements. I lo thank the Rditor ef the ^ 

The most characicritiic feature of the condition of (w rer«m>^ 

>a that cnee the viumn A it stopped the signs and PaedlaTrte* 
symptoms regrets and there is rapid recovery. The 41. 110^ 

tenderness, pait% anarvsia and irritability louaRy ^,1 am grateful Iw Dr. W. L. Rom l« 
disappear within one weA. • pa ihotoi^ 

of the vitamin A Wood level thowmg a me above oTCheniicul Pathology of iha Unher^ 
.he normal level of 3(ht30 if.o. per 100 mL evtimawd carotene and vitamin A M 

The onacondition with which vitamin A poisoning y* muc h valu ahle i 

may be confuted is infamite cortical hyperonnsis. Ch5£^?^‘ui^<w3rSo^ 
CaOey ( 1930 ) pointed out that the tetter condition areally te c«^i.« UiT^Irfe^^ 
alwa)S appears in ihe Artt four tnomht of life, lioutcs Ltd. gave mudi valuable advioi 
whilst hyperviuminosis A is usually not seen befom ^ ‘avoleum* and the lovic cifecu of viu 
Ihe end of Ihe first year, lie suiet tlwi cortical nnrmru ... 

thickening of the bones it seen in both conditions, cwiw.i.rivsri. yMimsrt.t.eii 

tl* mandibfe iVrirM^’w^: ^^rT'A2^r^te.. ei 
thickened in every case of infaniila cortKai nwM4.K..Mie MMrt.T.timjt. 
hyperostosis, these tiruciuret being unaflccted in *.a. rietn. ^ 


Pbpiictilosal; 
a wen cilaMMi 
itsincideneeant 
weR dcaeribed I 
and Mayer (194 
dcscrviioneafli 
of the necropsy • 
publichy givMr 

the disease in H; 
of nterature Im' 
smreh hne bn 
cu mpl i ca iten «.v| 
generW pertenw 
that sucncaaTwl} 
in vniy yonni 
however, the pj 
and a mortality 
Cicitend. I9S); 
reported. Tbnr] 
number of suet' 


Legcr. Ricaed; 
MiccearfnI in a' 
added the caa' 
idayoidhahy 
that of bdnni 
the getienl • 
cases the dhe 
rmiiy. They ' 
has caNod the' 
^seeendaiy 
of other dteaar 
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JEL*ri^fe 

of *^* ^*^ «^ may 

^.^0^ Im Mmdai^A . 


ffi. «orta*^ JL’ rW-S-* 
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2r^®*>^jr,ua 

*• D^. HO), ladlai^ 
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ChiM, 95i57-6f, 1958 


fTogrm in Pcdfatrici 

Chronic Vlfainin A IntoxicDtion 

•f • Cue im tm Ckikt /tn4ew 


di« I* preio,^ ^ . 

frr** ^*** •*“" reported in ****?** m* ptfiod g, 

nsL^rsiirz 

«•*• w M older cbdd. MancMirii 

. B^oTCm ^fT Tn? *** *** "**•* 

A n*r pW nliiit v )• dht mcm* >•"•« 

■* «•" w* pJWmd !• Tin ^ ” f* P"***! Mam. 

HpM iUe, &,«. II. WH «S Wri, 

.*> •“*••!•• •fwperi, 

4«j2i- 0«r On n«* «, 

W-U- •" «*wii?w dbt Kad had* **“ “•«»**«• me a «w 

Wh^ ITT^ "77*"** P«W. m-waii,^ JlS! “7?^ '■•P^ woHiaa. 1 

Sf "»*»f«a«ma| hat ac^31#^ ^ Ihe ahia ef u« ^ , 

^tsTJ^iiS: srs .‘•.cr 

■wfc« Ulera >^*»« Weaaw awlS 


Afipniie n- 

• an a Mif. 

•iMMM. 
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VITAmit A ISTOXtcl 


tMmn, IOmc/Ni 
"K/I®® ml; tncalMi 
ccptwlin Mat. 

'*'*•*• Skdeul mnniiL 

---€fysiftl*dcv 
*W>J cril)^ 3 |«r 
PfimM, Nornnl. l-w : 

"r«« «-! MWh^M j 
( "OTHid, 7W 
(Mrmd, 4(W M 

^09 mI^ K^lcnSvrlir, i 

•»« shown io I 

WM math M --* • ^ !******* hyiicrWte- f 

m*7iaST*' Mil liiw 

^. *"* *!" • *«*k mrf the twiioH^ 

, •*<W ahvcda Md loJiL . 

from S»Tt2! 

^hnotcopic e»««,i«„j*, 

Which w.TJf'S;*^ 
period, became ,n,riitt| j 

P qmniiiem of p^ia- ^ 

--rtrtrt, SLS".'*^ A 


Th« first report of c 
oeis A in htniMt %ra« 
hi 1944, when he dt$c 
a C'jrear^ child.* 
of 27 reporu among ; 
has app»rcd in the I 
. Six cases have bv«n re 
In 1956, Pickup, in Er 
first two cases of hyp 
eurring bi the llritish ; 
childm beymut the a^ 
described, nameljr, 6 a 
respectively.! The ftreir 
to bo reported in child 
*of age. Thus, a lotM o( 
viounin A intoxication 
Th^ are summarised i 
As is illustrated by t 
symptoms, signs, and 
can be ascribed chiefiy 
of three systems: the 
OMtoua, and the eentt 
The incidence of these ' 
and laboratory findings 
The commonest mat 
bone pain and tendem* 
oi**®rved in 34 of the ; 
and toddlers the pain • 
often been associated 
swelling without redne 
•tMdemess, and swelling 


ti *: A ^ fA m 

pwwi»« (nmjiwl • •• • 

• • • 
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■ww imioit. One conunonlx »“•<* tort* * uneUe to ^ 
bo* of medieiiie Mates that . . doses vitamin A i 
(of mtamm A] up to 300.000 units per day with laree doses 
w a mtmber of mom ts have not produced *»" ™«eht occur. 
««*«ctable harmful effects. ...**«• The 
fanplimtion that such dosafes are without 
m^a hot consistent with the facu pre- 
Mnted here. It is rceosniaed that vitamin 
^ •• often prescribed by 

•|****olopMs. extremely low ind* 

****** chronic intoxication indicates that 
******* P©nons c a tolerate such doses. How« 
thU does not juMify its use. Penicu¬ 
ik when ks value in skin disease is ‘*’*'’* *o"©oon 

IMfttCfibed for a "dinical 
k* presem evidence suycesU that the 
we should not exceed 50.000 units daily 
for a period of not more than two months. 

-Finally, in terms of better underslandini* 

«« epulemiolojjy of viuniin A intoxication, 
wterest to examine the r«{iorted 
BMes for rtsponsiUlity of prcscribini; the 


Summary 

A case of chronic hypervitaminosis A in 
a M-;^r-old firl is presented, and the Ene- 
Iwh literature, con^risin; 36 cavts in in- 
fanu and toddlers, children, and adulu is 
reviewed. 

^ symptoms, sifne. and bboratory 
hndinri discussed. In {eneral, aH ap 
f^s share common symptoms a.id signs. 

: '^iL*?*"*** **** occurred 

to 100% of infants and toddlers but in 
only one of nine persons in the older 
ffro«|^ Gmtral nervous syMem symptoms 
ami signs due to increased intracranial pres¬ 
sure occurred in 20% of the total grtMip. 

All ii«mff>.tations of hyiiervitaminosis 
A subside iiromptty following withdrawal 
of vitamin A. No sequelae were observed. 
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Bye MuiifcsUUmis of Chronic Vitamin A Intoxication 


due to iiia lB i y d ingcrtion mt 
Ihi« aMMMU id vitamin A acctorg prinitofljr 
m cfcMivii Mccivit^ ciKVMive vttemm dos- 
agt. Qaa dnial cuca an; acm in'adiilu 
kcBnae af Ike yrry Wck Icrrf of vkandii 
A wad in aanie diaotdara. Apparmtljr on 
an cmpifkal baaia, 1000 to SOOlOOO 1. U. 
daBjr haw hecn adviaad in.lrradnent or 
poHorlaitia of the rowwoii odd. acne^ a 
vanctx of dermatoara with partieubr aebc- 
daa of thoao exhdNtitY kjrfierkcfatoaU, 
ocahr dbcaaca nianifrttiitg Ihcmaetwa by 
titibt bSndncaa'or corneal defenenilion, aad 
fooMdimea in oiolafic, gynecokigk, renal, 
and ca«^ dtaordera. Indicationa for anch hypomcnorrhea: heiialoniefaly and epkno- 
aar of vkannn A aw not dearly chtoUiahcd, w^y, aad ccneraliicd mahiac (Fie. 1 } 

M Ijrpt o t u>».iiinil . SwM son u TOn nMn| Mnn, ijrriim mml tu m ii l i. Ok 

j* a Y * "“** *“^!^'**^ •• I** •»"'»*««"» fcaure of vitamin A inuwiration moat likely 
adrta, it ia afifiarciit to madl in a|ditlialmoloKic conaoltali^. 

n iianifeala^ of vHanim A it to be doc to incrcaanl aecivtion of 

ato awnar oadi nainy momha of a fairly ccrebroapinal lloid. The ,wie«t may haw a 
^d^ (hnorn^jMge papilledema. accom|nitied the 

.Sf* ^ "*“• hcadachea, and anmeiimra drvelo|ia 

proanr^a^ atlrndant aymptm of head- extraocuiar miwclc ifiiralyaes with di|da|iia. 
^ vondti^ and aymp- (Gerber wporta a young woman ukii« 

[JT “ 500.000 oniu of vitamin A daily for tr^- 

y .. SS BWO . Kl.. K, PK. .. KfKH. |«,1 Of , d.i„ JiKKO.,. aHn, . «™d 

•oiK^uiicum m ■" 

. A«k iMi .>( hkk ^ .‘°yr 

lOK. MKb Ok ««kI «.«. .,*« 

manireatatione of mcrcaaed intrac^l Subt«mi'‘«l «l<«>m- 

preaaore; eanphtliahnoa; Ioh of hair, tai^han rranin|>laaty. and re* 

entancow rash, desquamation, and pigmen* f***” wntncol^rams were done. She 
lation; m^rating arOiritia pains. Ucedine •®<*Wy disabled from hyitertrofihic 

*TC=”lar toMkmi .1 Oct 17. NS; ’ *!*’ ■" 

CW» State Uaiscrtiiy, DcaartiMnl of Pedbirics ®' vitamin A mloxicaiion. which im* 

flV ^O^ ) a*l Aetiw CTiiiiM^ Dcfawtnimt l*«»vcd dranuticiHy when vitamin A sraa 
of OttobahoalaRy (Dr. Kaemcr). stopped.) fnfanta may show buleine fan* 


ky OKm. 
















^mrmvHs ot> oi^imuut,^, 

hptn^4»h», .Kckal ChiMro.', | ^ TT 

tmtktnK* of cfanml bonr*. U,« chief ctmifihiiM irf 

Kiici|4tihiiliiM» it .wrasiufftiljr |»i«»cni l<M weeks' dumiion. Two C. 

M not narlwfl. It i« best detected Iqr iienum misMtin the mtimt *" 

stwe. CIhmcsI Mwlies of orintal Immic are months p—— 
not anibMe. StwrublMm as to cause of thk vitamiii A daily had been' 
«iio|ihthalnios shouhl uke into account the dcrmatoloeist. 
known aniilhyroid activity of very br^e 
doses 9 f vitamin A. Anhital ex|terinwnlati(jn 

hM dearty esUUishcil this inliiWtory ac- interval but scanty and of 
tivity. Kciwrtcd limitations of extraoaibr lion. About the same time Iheisuim*” 
•nov^ have been on the basis of nerse scaling and cracking d her Km STT 
paralysis ratlw than orbital mKItration. at the comers of her mouth for IrbT i 
Lou of hair is gvneraliied and indwlcs usetl a number of salves witlnw 
^ brows and b^ l>csquamaliaii may live weeks before admission slir*T’V 
be nrnketl.npccially affecting the palms compbiniiig of dull cimsUnt nab b t 
and sobs. Often a diffuse cutaneous |iig> k-gs, inrticubrly almul the knees n - i , . 
mcnUlion develo|is. An itching macuki|Ki|iu- by activity. At this tbw she was 
^ cru|>tiMi may spread over the entire her priiwte {ihysicbn. who .rirwioi t*. 

A be discontinued. Thbaihiivs 

Tlw oanmoi^i nanifestation of vitamin not heeded by the patient. iiiilekiiM«mt I 
A mtoKicatNNi is nngrating pain and tender* cither her family or the idiysicuM. b * 
ness of the bones (noted in 34 of tho 36 "fwlh jirior to admission leg tab aof«. 
«« surveyed by Oliver). In infanis this She walked urith a noticeable IbvL bw- 
iwm is often assoebted with noninflani- her left leg, and was uiialile to cnaibw 
n^oey staling mwlying the long bones, ffrrn activities. She observed that krr ^ • 
Chara^slic nirigeiHiIngic findings of hwr became dry in texture and fvR M r 
wIictI hyfie^isis and mottimg are seen htfr quantities with brushing .Sfcr »!. 
in chi^m. Aduhs rarely show positive x- dcvdoiied a macukipa|mbr m L- 

ray hmlmgs. The spontaneous fractures tnmk and desquamatimi of labns and V.. 
^iOflcd m blmralury rats do not occur in The family observed durbg ibis Kt». 
human cases. that she manifested increasing irriiih. 

^ Hypop^hronibincmb. which responds to ^ there were no specific sjmqitums «f ur 
Ihemjy, may cause bleeding fol- j”* "«fvous system imtdvmKnt .Vo U. ' 
bwing minor injuries or surgery. Adult '"ff bruising was noted. Apjet-- 
females develop hypomenorrhea. which dis- »««*«»>cd goml. although the laticM «»..• 
»PP«rs iM-nmptly when vitamin A is dis- * scJf-imi'Osed rather rigul diet l•eea»<' •• 
Eontinued. Hepatomegaly and splenomegaly' 

wy O^r. General irritabiKly. anorexb, Kamily history was nonconiriliuiMr. 

mo weight loss are common. Pbst hisiorw ivm. ^ o 

.... nisiory was essentially unfmal 

citamm A intoxication b sble. 3fenarche occurred two awl iwr I 

Jrtn^y dqwmle.il uixx, tlie recognition of years prior to wknission. and w«m.. 

s .vTT. of vitamin perioils ha.1 been normal up to the pn- 

\ I’J^IT* Symptoms clear spontaneously ilbiess. 

PdL m. M. t 


l^ir to ailmissiim, 200.61)11 wb • 

* ‘ M*mcrib4U 

Two mnnihs !««„ y,' 
nussiun she had herVst .^^^1 
period, succeeding nncs Iwing at Ihr 
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<> 



IIMNU'M* nr^Mtx .1 txmxtc^Tiox 


•Mipilivr. <Sg«ciridal^, im» vxiiiihihsikitrM or 
ninMH-ubr niiMdi! |«nrM« rxisiciL) Ab- 

luimiiitH-*: fkiii MMf itfiMlrmcM in £ih 

•na Htforior lo the hUm. tubercle. There 
wa« no *weniii|r, heat, or rwl,«M. There 
WM no weaknew. mntwy tliaturUuKv, ur 
relic* Chance*, nor were there *icii» of 

'"itatio... MctatHH, wa* nomwl 
to bedkide te*iiuc. 

ladMiratury data. 

«nt/IOO oil.; white orH 


HeneicliilMii. 12.9 

niilji^er, wHh a normal differmtial count; 
lilateletii, nminal on a|iearance: lAiml uri*a 
nitm^ 24 mR/lOO ml.; CO,. 21 mlu,/li. 

149 mlu^^hter; UMal protein. 7J c„/100 
ml., albumin. 3.6 rui.; ftobulin. 3.7 cm/lOO 

plwtaie. 3,5 lUxbntky unit*; ceplialin floc- 
turbidity, noniul; 

•odine, 9^^100 mi. ^Sqn. 20, 1956); 

25, 1956). 

Ini .kill."®"”'' •"cluiUnc 

7"* ‘fie. *nd alcull, nonnal. Lum. 
tar fiuncture (*upine), ery*ta|.clear fluid; 
wnual p^re. 600 mm. H,0; cell*. 3 per 
REG protein, nom!^ 

wnih^J.yH (Sqn 11. .1956), 2M^100 

/ *50;.g.) .ml 

135^r/ 100 ml (normal, 40#ic. to 80 ) 

r««««'vely; on I'eb. 4, 1957, 19S;.*/10() 


[*F«tof tfme vuliarb and miKa. The 
•Gilcd and cradceil, and there were 
Mm al the aitntrs of the mouth. Over 
* "*'* •• a leaa dtfree on the e«« 

“«• !»»• a fcie dberetc Kght-un non- 
"•We papuhr cmiitian. The skin was 

*“**■** deaqua- 
■■Pf in sheet*. The underlyinf skin in 
ese areas was deKcale and thin. Nikolsky's 
f ^ •‘•H* tair was dry 

^ *“ «»0P«ci». 

*ie ami axilbry hair was normal. As 

m." ^ »l»l»«"rance of 

V P^lkdema was |>reaeni in each eye. 

r y fTfins were comiilelely Uunvd 
I ta^ly devateil. and the fdiysioloeic 
•;«*« tw* obscured. .Slicht venous 
emsicl. and spontaiwous venous 

!*""" Minimal external 

■lire ebcitcd venous colbine. Fine 
•talon was aiqwreni «n the disc 
»» CHsteninc letinal ednna enciided 
nicndiiic out abom I dd. A num- 
•I fairly hrge and ilense lbme-sha|tc«l 
•rrhages were clustered aluut the disc. 
*i^**** Prri|4icry were completely nor- 
There were no visual symptoms. Ex- 
■ uoibr examination was entimlv . 








ml. awl 98 ;<k/ 100 ml., rvaiwriivvly. The 
faniny vllaiiiin A Wt'da are idMurn in 
l‘*ifMrv. 3. 

CourM!. A d.iapMMi* of chnmic hy|ier> 
l^niiMMit A wa« nmlc on ;\«loii»)iioii, and 
Jill nktlicatkMis were iliarontinuiil. Syinp* 
lom« ami aiipw Uipiii to abate within a 
week, ami tlic imlienl was cntirdjr asyiii|»- 
tomatW, excqit for rontinuni loose hair, 
after Inv weeks. .She was discharfed on 
SqK. 17, 1956. When cxami ied on Oct. 
6, 1956, there were no abnormalities. exce|«( 
that alo|iecia and su|ierficial acne vuljriris 
(unchanced from before) were noted. 0|»h. 
thalmoscnitic examination was entirely 
iMMmal, witli no residue of the retinal 
howrrhafes. Kei^VMirlh of scalp hair, 
whkh was of fine texture, was not oliserxTd 
until six weeks after the vitamin A was 
slofiped. Menstrual |ierimls became normal 
in duration two months after medication 
was stw|i|<etl. The fiatiaH has remained 
asyni|itomatic for nine months. 


A.U.A. AKClIirRS OH ONITHAIMOiXiCY 

Summary 

symirome of rli runic vitamin A m* 
tuxicalion indwles the central nervous sys> 
tern manifeslalMHis of increased rntracranial 
, jiressure. mikl exn|>htlialmos, loss of hair 
inciwlinir brins-s ami lasites, cutanetms enip- 
• tMNis ami iMginentalion, miyratinif arthritic 
IKiins, hy|io|inxhrMnbinemia, hepatnmefaly 
awl stdciHimeyaly. h>i>mnenorrhca. and 
Ipmeraliaed malaise. 

* A rase of cftnaiic hy|iervitaminosis A in 
a H-year-old pH is prvNentcd. ' 

The vitamia A levelt were dctenwi im l be Gil- 
Pwies, M.D, MoHwner Uaivcrsiiy School 
M Mctliciac ami DtMiMr)'. 

Dr. So|Atc Roam (pure pcnnnMon to 
dm case, amt Prof. Jack Prinre <M the retinal 
IMlciicraphjr. 

f’liNversiiy Hosriial (10). 

KKPBRBNCBt 

I. T. K.; Oinmic Vhanwi A liUoxica- 

m^ A. it. A. J. Dig. ChiW, Pt I Ojrj;, |05|, 

... 9*^'* A. P, and Sulicl. A. E: 

k lUnwii A PononifiK in Adulii with DescriaCiaa 
of a Case, Am. J. MeA I6:72«-74S. I9S4 
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Sw mnm y 

' Aa maljwi* «f the reomt mncrit'oee willi tub* 
•Gate thjTMili* at the Hitchcock CUnk shows tlut 
there is good reeson to belkve that tlie discnse b 
more common tkm our statblics wmild indicate. 
Tlie diaenosb may he overlooked aitd die {Mlient 
treated for phar)*n(dtit, or some similar condition, 
while tlie th>*roiilitb runs its clinical course. It 
seems probable tlwt some mtients simply do not 
report the s)’mptnms to a p1i)'sician wlicn tlie db< 
ease b not particularly severe, 

31ie major reasons for delay in diagnosis were 
eitlier failure to consider die pouibility of thyroid- 
Hb or failure to palpate the thyroid gland. . Tlie 
management of sj'mptmnatk treatment b relatively 
satbfactiiry. Patknb with mild cases may need 
only aspirin, but generally tlie more severe symp¬ 
toms reqube speeiite m^icatlon, sudi as with 
adrenal steroids, or x-ray tlicrapy. Tlie response to 
steroid tlierapy b dramatk. , 

M rtmett ' 

' I. D« Oaervsia, F, and Cierdanmss. C.I Db skiitc wmI 
■abakula ntehlcililxa TliymiJUis, Xlitl. a.d. Cnmtavb. d. 
Xfsd. wChir. 4<liS384U0. 1930. 
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VITAMIN A INTOXICATIOsN AS A CAUSE OF PSF.UDOTU.VIOR CEREBRI 



George Morrkc jr,, hf,D,, William H. Havener, hf.D. 


F^crkk Kapetansky, hf.D., Columbus, Ohio 


Pseudotumor cerebri b a syndrome of uncertain 
' and probably multipk etiology. It presents tlie 
. picture of increased intracranial iiressure with liead- 
acbe and papilledema. L4)calizing neurological 
> signs such as extraociilar musck pabies arc most 
., uncommon. Complete neurosurgical diagnostic pro- 
.cedures are clearly indicated to rule out brain 
tumor, but tlv^ir resulb are negative in pseudotiinror 
. cerebri. Tlie increased intracranial pressure is self 
' limited, of some months' duration, and causes little 
- damage, except that, in untreated sexTre caKS, the 
patient may go blind from otRic atrophy. Altlimigh 
'subtemporal dcconitkrcssitm effectively r^iiccs pres- 
^sure, thb surgical tlicrapy has been superutlcd by 
aoelaiolamhlc (Diamox) tltcrajiy. Acctaxolaniidc, in 
^ doses of 500 mg. twke daily, will urdinarily bring 
intracranial inrcsture within normal limits. Tlie 
. .lUglicst incidence of pscudotumor cerebri b in ado- 
IcKent or young adult females, usually tliose wlio 
are overwciglit.' 

llecognilion of duonk Vitamin A intoxication as 
• a cause of tlie pscudotumor cerebri syndrome is im- 


Tbrca pklt Id. 15. ond )5 yuors 
hod dipkpia. papiffedemo. oad oThar f/mp- 
tom$ ivgg»tting brain fumor. In addition ta 
varlaui irtdMdual compktnfi. aech hod hy- 
pomanarrhoa, alopacio, and rhagodat or 
othor morkod forms of dormolotit. fhey bed 
bccA taking, rntpotlirolf, 300,000/ 300,000. 
opd 90.000 wn/ts of vilomin A par day. 
TnatmonI consiifod in itopping tho intoko 
of vitamin A/ in addition tho oldo$t patloni 
rooohrod ocoloso/omido os o diurotk. Tho 
iymptomi iubtidod rapidly, but In tho aldost 
pationt ilight blurring of Iho margins at tho 
aptk disks woro still prosont sin months lotor. 
Afopceio. thagodos, nonspocitk dormatitis, 
migratory arthralgia, .hopototplonomogaly, 
and hypamonorrhoa aro important in tho 
ddlororsltol diagnosis botwoon tho psouda- 
tumor totobri at shrank vitamin A intOMka- 
tian ond fruo Inttaeranial tumor. 
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. w VlTA^tlN A WTOXK 

^«nf, l^iue withdnm^l of the ewe» vftamin 

tuTlZ * T iincnmfortahle, 

’ t di-ipuHtte pramlufw 

* Ini* DJaRnoBii of cliriHtic vitamtn A 

I (oiricatl«M h stinplr, provkliiti; llto nliygfdnn to 
•ware of 11,0 ipHlrmiic. In all rates „f iJnMlntiimnr 

' ' Skl’o **T.'“‘i™* ••hUi he care. 

•* VT ««mftil»irallon may 

nM prrsrrihcd hy a physirian. After mniic innnilic 

£ j r T, ■'T*' ""'R'"*". »«i 

. Jw erf hair; miRratory Imnc pain; li>Tmmenorrhca’ 

,, whirRcment of liver and 

Injure. Naturally, tlie pret- 

•®^“y ** "'M'S to 
eoothlt rahlc variation, ^itcntline on iiKlividiial 

; ^ lyiWeal papHletlenu tktvciont and u 
ollSl'l fran lli« papMcilana 

•■ JIH."#* ^ papilletirma may not dlMnnear for 

from four to tto montlis after viUmln A todtoo^ 

Slir ‘ y** pl»y*lcian realizes this, hit con- 

• *» *•»•«!«» In advIsinR against artcitegraphic 

• •• •'*« common cold. Tho rronm. 

mmcUKl daily requirement of vitamin A to 5000 
uniis in adults, increased to 6,000 units a day diirine 

fS!uT “ *’"*^”«* commonly by derma- 

for atme vulgaris, although nil, u« IS?. 

Jk ,®?'y ®™P'^*«‘> grounds. OHvct* lias suecested 
d^^tl if “‘^a* '^""‘”8 Pouthle IntSatioo 

»!• “».ln f ''■™ 

lUpoft of Cates 

ilrSf*n^. **'' ndmltted to Chil. 

®" Sept. 11. 1956, with the Sief 
^plaint of leg pain of five weeks* duration Two 

‘JevelJJS 


VITAillN A lNT0XfCATlO.X«UORIIICB XT AL. 


mlttim, site liegan complaining of duH constant 

Sis «*»• Jmecs, which 

was agRravated hy activity. At this lime the was 

vitamin A lie discontinued. Tltto advice was not 
licrded hy tlie patient, unknown to eitlicr Iier fam- 
jly or t le physician. In tlie month prior to admission 
fcg pain worsened. S1h> w.,Ikcd Vrith a noheSwi 

t nue In Rymnaslic artivities at scitool. She oltservcd 

otiiil.'^ became dry in texture and fell 

wt In large quantities with brushioR. A maculo- 
papidar eruption on her trunk and desquamation 
of hCT iMlim ai^ soles developed. Tiie family ob- 
*^ed during this period that she manifest^ in- 
ing irritability, Imt tln-re were no spedfc 

Zh”'t tavoIvcSSiit. 

iNo oia-umg or bruismg was noted Annoiii* »• 

' *’‘*“"81' «hc patient was*on a self. 

Family history was noocontributon^. Tlie patienfs 
Sr^h^ !!?* unremarkabk. Me‘ 

*"’ prior to 

pressure, 130/70 mm. Ilg. Tlie fa« wm fhe .L j 
superfici.i| nmpitting acne yulgoris and milta The 

was a fincX^c 

dS aid miptioo. Tlie sfcZSs 

^ and tlie palms and soles were (kmuamatin.* 

thilf *'®®‘ delicate ai5 

^ WM p r«.w I, woTTg,,. TV d|.t 
jwe ^plctely blurred and slightly elevated ^ 

»ho physiological depreuion was o^ircd Slicht 

dil^,^ ^‘®‘* «>»«P*c. Fine capillary ‘ 

Ini *PP*^‘«" »•'« disk surface. CItotem 

IbLTl dir^S^ cncirelcd tlie disk, extending out 
d«L A number of fairly hv^and 

JSStSZk Iicmwhagcs were clu^cred 
. HI.*®*'’* *«'«“ »"d periplicry were 

~ vi,‘ual^,^on7 

IW P «*a'nlnation was entirely nc^tive. 

!obaSe“Tiv.Jl^ “toi 

Twi-aJir* *TL!® ""filing, lieat, or redness. 

There was no ^kness, sensory disturbance. Of re- 
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tIfM of ntraiiijM ^moniMliitcf wen seen except nlc^ia mtd super. 

-0 AomMl to bedside ^U,^al «eno viilf{aris, unchanged from licfore. Oph- 

ut- I ^ tittimoecople emminalion. showed vnlircly norma) 

.. . linjiinits. edih no residue of tlie rcllnal liemorrlasc*. 

11 .?“"*’.. ^ KfRnrwih of scalp liair, whldi was of fine texture, 

il dilfCTcntial eount; was not olwerved until six weeks after tite vitamin 

Womi urea nitr^ A tlicrapy was stoi>ped. Hie patient liad remained 

?ILr ^ ■»>'mptoinatie for nine monllis to tlw time of 

102 mEq. per Ulcr; writing. 

^total pn^dn level. Cass 2.—A 16-year-old girl was admitted to Uni- 
*m. of aHMimin ai^ vmity Hospital on March 11.1059. with the chief 
I.; caldum level, 10 leomplaint of double vision for from five to six 

-■r— - I I I .weeks prior to lier .ndmbsion. For the past three and 

‘ . * oiie-lialf to four years, site liad been taking 90,000 

“"I** of vitamin A daily for licr acne. Since tile acoe 

ifosfow during the summer montlis, site 

C- I- •‘•oood *0 decrease or even abstain frem medication 
•• • • mtmtiis. During tlie fall, prior to licr 

admission to tlie l.otpital, site noted for the first time 
"Of log* aod hands were covered with red, 

.. «. . , • scaling lesions. Also, there were fissures at the 

' i •' oorners of licr mouth and her litts scaled continu- 

•* i.' I *^}y; S** fortlwr noted more than the usual amount 

‘ of falling liair during this time. For tlie six weeks 

w r •; | admiuion, she noted persistent horicontal 

^ ‘r. ■ diplopia. Site liad a complete pltj-sical examination 


mg. per 100 ml.; inorganie plio*p)iate level, 3JI mg. 
.per 100 ml.; alkaline phospliutasc, 3.5 H odaf tsky 
units; cepliaiin flocculation, l-f-; thymol turbidity, 
normal; cliolcstcrol level, 94 mg. per 100 ml.; pro- 
t^-bound iodine level. 9.6 meg. per 100 ml. (Sept 
». 1956), repeat value, 4£ meg. per 100 ml. (Oct 
^ 1956); and basal metabolic rate, normal. The 
stelrtal surs'cy, including long liones. spine, and 
Kull, siKMiTd normal findings. Laimbar puneture 
(supine) sliowcd crystal-clear fluid; initial pressure, 
600 mm. 11*0, with 3 cells per cubic millimeter and 
•jiormal sugar and protein levels. EIcctrocnceplialo- 
graphic findings were normal. Fasting serum 
carotene and xanthopliyll levels (Sept. 11, 1956) 
were 201 meg. (normal. 75 to 150 meg.) jwr 100 ml. 
Mnd 135 meg. (normal. 40 to 60 im-g.) |ht 100 ml, 
ruspectively; mi Fell. 4, IttiT, 195 ami IW meg. ik» 
100 inL, resjiectivcly. Hio fasting vitamin A levels 
are slwwii ill figure 2. 

Ceyne^A diagnosis of ebronie hypcrvltaminosfs 
A was mado on adntissHai. and all medicaments 
WTO discontinued. Sym)itoms and signs begm to 
abate within a week, and tlio patient was entirely 
ymptomatie after two weeks, cxcviit for continued 
hair. She was discharged from hoqiital on 
Sept. 17,1956. When esamin^ on Oct 6,1056, no 


Fig. t (caw D^rmthg irtUmlm A kvelt. SkaM arts 
MUcalM aarmal raage. 

■and requesird tliat she discontinue its use. She did 
so without any Immediate symptomatic relief and 
was admitted to tlw lios{iital for furtlier stiuly. 

Tlie patient had lieenmv increasingly irritable 
iluring tlw iiast year Imt denicrl s|wcific central 
nervous system syni|tt(Miis. Slw lud lost 14 II*. ilor- 
ing tlw itrcviuns year but had been on a sr‘lf. 
imposed r'gid diet. Site denied easy brubing or 
bleeding. Her previously nnnnal menstrual pe.iods 
liad become irregular, with only sca ity flow. 

PhjMleal Examimtlon.-S]Hf wcigla<d 57 kg. (125 
lb.); height, 160 cm. (5 ft 7 in.); blood pressure. 
122/80 mm. Hg. Tlie skin of the up|icr cheeks and 
forehead had several small pits from luevious acne 
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vulffwl*. Tlie lipi were ecalea and cmrked. In the 
•orneri ef the mmith, there wore small Assures, The 
tkfn wat dry, and there win flr«e Ay scaling over 
the loreanns. IuumIs, and feet. Scolp and (Mihie hair 
were n^al. Tlic o|>l(e disks biialoritlly simwed 
Higlit cU'valiiin with hhirred marpns. The veins 
were sli^'hily dilated and spontancotis verioiis nu1sa> 
tion was alisenl. llicfe was capillary dilation on tlm 

i! I ‘I**!' * hiicar Itriiwirrlk-iKo hist ofF 

llte disk ortlio left eyo. Tlio retina siirruunding the 
disk wos ghstenhig and edcniatnus for from H to 1 
disk disimicr distance. Tlic macula hitoa and 
pwlplicry wore normal, llie external eye examina. 
..Uon was nc^tive. No abdominal tirgans were 
• palpable. No bone pain or tenderness was present. 

determination was 
while blood cell count. 4JOO |>cr cubic milll. 
meter, with a normal differential count; platclcU. 
normal tm smear; urine, nurmal on voided specl- 
m^ alkaline plawpliatase level. 10«9 Bodansky 
units; cleitroencoplialographic findings, normal; and 
J’”*'""°*-*"®‘Tlwh»Krapl^ Findings, nor* 
TL c ineJuded normal Andings of 

chest, kinds, a^ feet. Tlio skull showed minimal 
•cparation of u»e suture lines. Liimliar puncture 

c^”***' "Pening pressure was 
00 to 70 min. (after pneumocnccphalognphic 
Maminatton), with 21 lymphucytes per etihie miili* 
mmer and norm.i] protein and sugar levels. Visual 
fields simwed enlarged blind spots. 

Cmiw.-(^ treatment with diuretics, the patient 
noted immediate improvement in visual complainU 
•nd tost seven pminds ot xvcight. Papilledema per* 
suted unchanged for several montlis and then 
gradually decreased. Slight blurring of the disk 
mmgins was still present on Aug. 11, 1859. 

Case i-A IS-ycarmld girl, on May 15, 1958, 
noted some chapping of her arms, with cracking 
her lips, as well as some ankle foint 
itiffncu. On the weekend of June 6, she slept con- 
»nuotiily and was somnolent for the next two days. 

Do June 8. she had diplopl-i. and tlic next day slie 
lad hMdachc, ringing in Iwr ears, nausea, and 
ii^xia. Slie was examined by Dr. J. E. Edwards 
If Lancaster, Ohio, on June 11, with Andings of 
iplci^cgaly and bilateral papilledema. IIo^ . 
meted vitamin A poisoning because of her somno* 
cnee, aiwcxia, and peeling of tlio skin, so inquiry 
vu made as to tlw possible intake of this vitamin. 

It w®$ learned iluit iho luul initially been given 
'itamin A, 50,000 units a day, by licr druggist, wliich 
ras latw increased to 200.000 units per day by a 
Icrmntolugist. Her skin was reported to have 
Icaretl co.islderably with this tlierapy. 

Dr. Edwarib dlscmtinucd tlierapy with vitamin 
L and refmed her to a local oiihtlialmologist who 
wauso of tlie papilledema and retinal lietnor- 
aages, wished her to liave neiirosurgif.il investiga* 
on. JJy June 30, licr appetite had improved and 
le was no longer sleepy or readi!) fatigued. Db 


pkipfa p^sU^. Thera hod been no dMuige in bar 

^ examination, thero was found an alert, oufet 
girl tif stat^ age who weighed 57 kg. (125 lb. )?Hcr 
finc-textured, and markedly thinned 
on tlie fordiead and over tlie ears. Tlicro were 
p tl«l acne scan of tlie face, and tlie nmaindcr of 
die skin was dry, scaly, and thickened. Slic had 
bilatfnil p.iplllcdcma. with seattcrwl perivascular 
linear lipnorrliages. In tlie right retina tliere was a 
shaip white patch of exudate. Cirdiorascular exam- 
inatinn was normal with a blood pressure of lf>C/80 
mm. Ilg. Tlio spleen was pai.rable three Anger- 
brcadtlis ^low tlie left costal margin, non-tender, 
and firm. Neurological examination was normal in¬ 
cluding angiographic and pncumooncephalogriph- 
ic examination. 

Hct red blood cell count was 4.720,000. with a 
ptolclct count of 330.900 and a coagulation time of 
■ 2 alkaline plmsplutase Itwel was 

~9 Bodansl^ units and acid phiMphatase level 0.1 
Shinowara-Jwcs-neinliart units. Tlie serum calcium 
level WM 10.0 mg., and the s«rrum phosphorus level 
^ 2.5 mg. Tlie carotene blood level was 38.8 
(iv^ 10 to 20) Blue units per 100 ml. Serum 
ei^roplioretti: iiatteni was completely normal. 

The dmra^ coi^ted of stopping tlie vitamin A 
mediation. Tlie diplopia disappeared on July 2. 
but tlie papilledema did not completely suMde 
until Sept 9, 1958. ' 
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Suaunary 

Clironie vitamin A intoxieatioa will produce a 
•yndromo ^sistent with tlio diagnosis of pseudo¬ 
tumor cerniri. Diagnosis Is made liy die associated 
presence of t)rpical skin disorder, liair loss, liepato- 
mcgaly ^ splmomcgaly, bone pain, somnolence, 
mental irritability, anorexia, diplopia, and Iiimo- 
mcnorrhea. Papilledema due to clironie vitamin A 
totoxication may require some montlu to diiapiiear . 
TIic use in skin diseases of vitamin A in largo doses 
over mmy nmnllu is questioned, and any p.iticnt 
reeding such medication sliould be carefully ob¬ 
served for loxidty. ' , 

310 W. lOlh Av*. (10) (Dr. H^vcncf). 

Doctor Ccoqt* Stine giMied pcniiiaion for tlio reoeit 
Of ooo case. 
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VITAMIN A INTOXICATION IN ADULTS 
Kcpoit of • Cm widi •, SHamuy of ib« Litcfstura 
WujUM H. truMow; MJX* 

WMMnmOH 


PREVIOUS 

*111 


!• Mar. im At m WWMM M riM lw«M Immm 
m ifa mmttf aa^ ta4 t Mw l aw tr qii tAa at paia aad 

wtt TIOO. amd At ant 
Aai«M w kaw ai fc i iJ iat tgmt tpinariintit. TWt aatb 
“Hi! ata ai4ili lilt taan tnniMaaM ami a 
frwSA (rrHat. ttmrmnmra waa 99*’r. Tht rMn 
taanr aaaAaai al At ahrtaairn aaa leader. ariA Agh< 
****^2!.^. •• •tadeiatn. The «rlu(t.ecn raaai 

ant 4M0, akh a aambl difftfeatUI. A plain ftha af At 
•hdanta a^ a palldiladder itritt «atia awnuL AhaM I 
Kar 1^ At ttM trea hteaaie at tpitaMric aad tahratial 
daeaaiftn. aAkh iradrd la Biicnue la At riah* bote 
aatdraat af At alataiBrn.. la aAliiiaa. At had aaMd 
na^ m aatr ftiitakaiir ami had acnaued At habit af 
lAmt afitmaM aapt. Mild tnamia had ramed her M 
•••• areaaaaal mrahi Agaia riahi'baieraiMadtaal Iradw 
awe wat premai. The •plrta ha.l hrraaw palptMt iatt hr- 
tarn iht Ml rawA uu<«ia. The •hne.erll rauM itat MOD. 
tMih » per real hand banM. 47 litt teal amMmidMit, $3 pre 
Irandaarm, fl im-r rrai aaaaarin. J pee reiM tiaiiin 
philt aad I |«e irai iManddIt. Aladawmal ryaiiaima aad 
muit talmdnl aver iha aeai b w daw. hai auAiiw aad 
** itptradae, IMP, mild ^ia« dr. 
tntped la At iikIh aKraibae and nip itplaati la Dtcntibtr 
Af rf*wintd ^aatt al ahaarr liapamer ami aietacr a.Ml 
a ttmariaa af ptrtmm ia At tupeaiHiliic ana. The ipicta 
m waaa itadih |nl ».tU t . aad ihcit ant ttadtracat im 
At rwht luw auidrant af At t hd t ai ra. UfmahrM wm 
atgalMt. Tht trUie-rrll eaaal ant 4590, itiih 3 ptr rtM 
bead laimt, 30 per rrat aeairaAdt. 54 tMt raai hnapha- 
erm, t an erai iMai<<.'eie« and J pet real taiinaphili. Thr 
htmathdaa wm 14 am. pr# liM ad., tad At Mduacaiatiaa 
ran (WatIrfErrn webnic) t nan. m I haw. Tna tttit tar 
L.I. caRi watt aapiiiaa. 

^ Iptri^allr denied uliaa lacdiraiiaa af aar aalate, 
iadadinp tiitmmt. FhrMtl taamiaaiiaa itattltd a aialt 


in chikben and adulu 
MtMhar. Mm at them hmm bom pnMthed m 
HkMfk Jotimpk. ntcapM of Iko nHUof tmifoniNty 
at the major l y m oio mo in oduba h mom nonh tehfle 
w onairaa thorn alono o«m ihoiiib oniy S ones horo 
locvioMiljr bam icponod. Ahhoiigb Uio tyrntNooM aro 
,i|«iM ifonbSnf w ibc pmlcni Omf an olim w 
mnadana that iha phritiim data not nadily punua 
them la a diagnmii. It ia hoped that tthh broader 
awaimaaa the phmn m enon may la facofniaad rarticr 
and ha fmiin oecurnneo prawciiud. Two diMiact 
lyprt aalM, acuta and cbamk. The acme, trkich k 
MMMlIy liuo to a larRo tiipgle dam, it tidr>limi«]il ami 
rewlH bi afammamrarnn en c migry. Tim dtronic may lie 
onrcfotnbnd for yean. Caiea anmmariaad hera ttera 
alt al Iha chrank typo. 

Cam RapOBT 

* 

On Jaman 5, IMO, a Il'Httr l t d h i n r a i ttr e, a iarmtr 
awn, tut itftrted w At Cbaic im laMawd Xiedirint M At 
Umnd Sl^ PHWir llctMi %anka llminial «bh a pnrrhae 
pIrUMt af iannnirirM t S dumiat l ptia aad Andtnrtt, 
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aMctiw nmnt twm. “IW tm 


TWUtmTKM raiim. It Sm Wim Sma imamn m f i^- 
ra on* pw lir” . a*r Bhcnia. with iIm mriow I ^ 

• It rran ■iwiltiiili tka m «mui ik> g--«?--_~ I * 


. •! • < * * 


<».<.• 


.■• ’IrMv 

i»r!. • 


I'm 

!i!;' 


< >1 
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’ 'U'i 
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s-M,-- V 
* » •» 


^-- 


/ ’• • *•. 

• 1. ' 


trys w t ami aiUrtratitl immtt. 

»*». -ft-t 

. C:.: 

Mh^rivNin the taMiaitH •• mw tult Mn In il* tklil 

MlapM to Um ncto rtmntk. Sbr twrj ihM |irt totoiaiij 
ilul (Iw ilMild MS Mf (Iw l«4lL^i(rZ.Trjl^ 

^mallir Wta ^tnrrtonl br • •*- t1(iUi tor ^ 

kad-1- --« V arnt. M 


had isitoSr sur: 

iwuL.JSr.cri.l; 

rriiTSLir:::; 

A. Ito. toto (witowd .,.*» a(to lto((«t to !«, 


VT.”!1 "***• •• ■leMwie Tatib 

I UcMiiict m 4 fills iIk fisiic facts cf sack omil Ii 

Sem« larfcr darn earned afmtfiiaim aarfitr 

otvempid. PtorMl nrfiW, paniniUrl* cf mcral aarf 

caaas Mpen wiihdnMl cf viumiii A.^ rutmiath cmv 
piM rsewery rwcarrsd in all cans in a mailer tl 
mmmIn. I 

Tabla 3 Kau ilw ajmipiadn la ilia 7 caacsW -‘‘-m if 
^nin A iniaaicaiian fat adnhs. Tauli have bn 
i»*fd !• MHMv ilic reUtMv •ccurrcnct mi iKm smmB 
rui((»t eaperienea may njidfitaaiJy aher lams 
• .T ^•^“••^•••‘••••>«»k«»dd(braiely‘ 
«l«»dn beeauie af iKc praicm luu W ifiieraacc. 
KeverUicicM, certain featuraa are rrUiivciy 
ami trarram furtlier «ito>"«^Vn | 


Taata I. Ctow af ffrrrraNaMtoaNi Tkmt Par Srparlrd. 


»*—«■>»«- BwOm 


w^Oiim 


■?»«**«»-• W- dto dab rmtal awrri... 
fg ~ **f. *f_*^ ■»*?“ *■ «*» Ub i U t. Tcitocnwn^ 
*" »!!* »■!** m«d»aa( af ib Shdnaca. 

ly ygjLyy .**? '*^r"di*rd m torra t n. Tb 
t*i?T Wil?* ^ ***V.**** i'O. (aa n a a l. SO M SM 

ab^ •«» aamwL Xwar Man af ib toae baa^ 


-^r mt l- ••••• 

-».«*»«mdr ttowiad. aad indito I daaiib 
<1—«r^ a (>d m tonarr rtaairad 

^airln(Mrai'*!b'litL* ’"j*’ **•*•• *• •" 

V T** •tnawet ranni bd icnunrd la 

\ ggS , la^^ r'^* ** y ***> a«ae (Haaua A (b itb 

rrr * a’g «T « 2 ^ i*r bw 


nfcih an r i i i ia i a A 


OoMnumon ar CtMi ana Dmcumioii or ‘ 
SnifTBMt aim Sicm 

**“.** ***• UnodfiiOMi 

TaUat 14 to Uiat ana nmy laadily lafar la die 


Ganaral ijan|Nanii wan pnaani ir afl padiaia, bn 
by far i|i« imm b rraquancy aad laverity 

iraa a Iwling af fat%iia. Sana paiianii fawnd h 
naccMary w ukc daily naps w permit ibani in an. 

•**k» wbaraat when wan ataaiuaDr 
fo ned la giva up ibeir ebons entirely. t-«*i| af 
uutim in Mirrowidiiigi wai deacribed in * caaca and 
1 ^ Mnplied in athm. Waniea fnaueady noted 
w**tninf or ccaiation af tbe menatniaJ How. 

Afi parienu had muaculoikeleul aympuns, iW 
n^cated by dull bone or joint pain, triih 
»^ae^ pain. Uniolly, they cenplaincd af low. 

bart ache dial aometimea prevented sleep. Joint pain 

ai n ten etimet stilTiicii, with little or no evidence of 
inflamniaiory invoKenent, was prominenL Oecaaion. 
•Uy. pen acemed W be fat the lent b.~.. 
npccwlly those of die legs, and waa often argmatS 
by per etnaion. Ctevieular pain and Tmlrntfaa were 
pwddttt b 1 caae. Oae pnsninent feaitm of all 
moKuleahcieuI aymptons waa their tendency b waa . 
a^ wane, with e rc aaio Mt periodt af eomplM 
«*om X.ray changn wan pnaent b only I caae and 
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WMr wIiMM iril y ar m ammtiookm. Aklwutii k 
WM f wi iat la Mdjr 1 CM* paia fai iIm r«kt appw 
aad Immt »a Jriaa af iha ihrfwawi wm aa tartf 
aari ckfrf ea n l p l a h^^ atbadiag pmaptlp aa wtik. 
4fawai af vkamia A. 

Ha p a i aaii p aly am Maka ia S af tka 7 caaat amd 
ial aataanaMarnaiaaakiawadL Splaaomcgaly 
was pfaaaat ia aaljr 2 caata. Mild lyaipli-aede ta- 
iaigtiacal aaa abaanad ia I caM aad partiallv auk- 
aided akar wkhdaawal af vkamia A. 

kfild uriaaay fiaquaaqr accurrad ia S aad uifcacv 
U 2 caaaa aad lilwwac athaided aa urkhdnwaL 


aaa aamlljr autaifaaiad bp flaaaial dtiaab^ aa *a 

acalpb but ia aoow caaaiihara «M aba haa af apa- 

bww aad hahaa aad faaaral hadp hak^ hrhiiBng 
aaflteay aad pubic Oipaaa af aha Bp^ fiaquaaulp 
ukh d aaq u am a t iaa aad fi aat ri ag, pawticubwip aa iha 
aafiaa, accuriad la avar haV iha caaac Tha Bwutk 
aad laaigiat af aha laapua wata aara hi S caMa, 
aad 2 paiicma daacribed Ukien aa iba af umi 
laapic Gaacfaliaad dcM|ttaaMMiaa and afica duAp 
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Am to IM^ dtpoOm af viUMia A h iht Imt.* It 
b W itomA dMt Lapw.** apM tdamhuaUom of 
' Wnttriu9ivkamhAl»humamh<imphrthn» 
MtU ar awto, itokictd ika !«• apuha. Still, none 
1 rf ibew meduuHMm an prated, and ilw KicfUurc b 
Rpkto tidllt nnuadictioM. 

CStiUrm and adalctcmu can y r h a dia paat raa- 
jaritp et clinical caio at tonicity. They may have 
any W llw nunifcMaiiona W vitamin A intaaication 
•am in aduht. They are mark men apt la have 
incicaard inirarmfial pronire %riili cenctirrent neuia- 
bpe and may cton allow bwlpinf of the fontanrlt 
and papiKcdcma. Bv. j ehanfca are premiaenl, tviih 
mailinf and tcnderncai over the lon( benci ct the 
apper and lower entremitiea. In infMia and toddien 
away atady may meal cortical byparattoak, motiUnc 
M aitoaperoih. 

Tke ailuh daily tetp d tewteni (nr optimum nutri* 
tan ac:^iaf to the National Kctaaich b > 

JOOO unata. Ibiring pregnancy and lacutien the i«. 
luirmwnta an probably M per cent greater. Hume 
,and Krcba** (eund that 1 male aubject caperimcntally 
depleted at vbamin A gradually regained dark 
adaptation on IM unba at xiumm A daily, but 
•be Uaod level did not rno to atormal until thb waa 
iacrcaaed to MOO unita daily. Aa can be aecn, there 
b real danger at tmdeity (ram protracted uae o( brge 
daaca, and when one deviaua (rom the officially ‘ 
Mcammended doae one mutt watch (ar thb. 


•pItbrKol invoivcmani, anatania and might lact aaad 
bepaaomcgaly. Several other aymptoma regarded m 
probably due to viiamia A mtoaicatien wen hat 
common. Relief tvm pranapt and nearly complete on 
wiihdrau^ at viianain A. The only diagnoatic laharo> 
toty findmg waa an ebvation of the tenm vitamm A. 
The Kteratun b reviewed lor iii clinical application. 

Ranaanca 


t. Atew, K. Oml |. I. At fMAMf M 

** A. r., Mt turn A C. VUMta A — - . 

a. aL2^i"i^rlr"'*C t- talwAaTOr* 
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t. Mm*. C.. Mt Vv* CUM, II. 1. IkWWMM mA 
a *' ***j'*.'. <* It.MU, r»4. " 

^ te.'iiiT'Mt.'SnSST - mm a. 

■ s^^T^yrvirT 

U. atwnM, O.. Jr.. ItMMt, W. H., w-l »-|-> w ..-- < 

•• wwwi /a.4r.4. m'lMf-MOLItSir * 

It. Urns' *>»»««■ —I V— flmmSi !5t 

It. enurs a il braUw Uuta •« a m mmm ml mmmmmlrnU 

u '•*wa**rtw iir:aJi.iSv 

■a tAs. Cyt . .. im m rtrjMW W mmmimiym l«m ml 

II. 


p^fM^at chronic vbaatia A bttowcatien bt an 
•j^k added tojhe S pryyiouily repor^. AU pn. 
ibnla ^.at leau 30,000 unba at vtlamia A daily 
(•rjLI?S*'**tcti tune. Than waa a bicnt period at 
ae^ Of.inontha befon iKc ontet at ay mp torm aomc-' 
wvenely relaicd to the aim of the daily daae. 
Rrtnci^ aymptoma' wen bone or joint pain that 
tbxletl to be iiMermiucni, fatigue and biaomnia. Iota 
of kab, dryneat and llaturing of the Upa and other 


t***, trim. at. a. 'iluniawKiH Vrnma M 

M VtSM#ia# A. S MSbpgfc 9m IhtIftR am A>II«^b^^2 

. ! m-.to» ««n «tr .«iat aiai.. i«si. ' 

**!'**»i . V*^ r. a. iiipwwtoMi. a. 

jrjyw aM AIIWIIII W WMM A. dm./. Cm. CU4. at^ltolM. 

ma — - mm a. 

. Aoomoaui. Rtmancaa 
aiw^ j^tt M wrxt n . n vli A. mt. AtoM. M.iat.|lt mmd 110. 
Jwton^'m motma N. ihemumm a< m wwime 

***^3; I»»iiitat.“*^ *■ Ato’rMW. ftmwi ti 

ammmm. Aamm ml Vlummm A Mmnlilmm Mmm. IfiBOt, ItM. 
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' Focal Retardation and Arrestment 
., . of Groxvtii of Bones ‘ ; ! 

. • I 

• ■••••* 

,Due to Vitamin A Intoxication ■ , j 

Charle$ N. Pmut, MD, Chiemg* - • 


ltel«ri!*IIoii •f gMtrllt and early elo- 
Mra of liie e|ii|ilijrtM were oliun*ed In 
•even diililren Itotjilialiced for levcro 
' •XiH|>tou» of liyiiervitamlnaalt A. The 
acme •)rin)iloin« alialvil after tlie excc*< 

• alvo intake of Yllaniin A was atoppeil, hut 
• the honjr cliaiiget wore more lotting and 
' in three rntra the growth of tlie legt was 
•erioutly iin|ialrrd. Tlie large do«ca of 
•. ; vitamin A iirciiaratlont had lieen a«l» 

nihihtered to tfir children at home hy 
their mother*, who had increated the 
doaages |ircM;rllied hy their retpectivo ‘ 

? phy*ieian;. Tlie evidence indiealed that 
chi!di‘ci< dinCt' a* to the rate ^ which 
they metalHiIiae vitamin A, ind the 
amount of vitamin rcipiired to eaiito in¬ 
toxication varied eoiuiderahly. 

T he MltSl HEPOllT of tlm toxicity of vitamin 
A in rats ainl mice was inado by Takaliaslii and 
hli Msociatcf' in 1925. T1 k> gross clinical findings 
in tllose lalioratorv' animats included aluivccia of 
tlio licad and iMralysis of tlio hind legs. Sliifc then 
an exceptionally larm numlicr of iMil)licalio:is Iwvc 
liccn cnnccriii-d with the cxiKTlnK*ntal and clinical 
inanifcstutions of tlio cfictls of hy|)cr\’itainiiiosis A 
cm aniiimls oikI hum.-mt. '/lie earliest studies on 
lioncs aifocted by large doses of vllaiiiin A were 
. inado in 1933 by Coll.iXO and SaiK'la:a-lUMlri<jucz,* 
wlio, Piidi-ig iiicrcMscd fragility of tlie lionc* in rats, 
ilcsignaled tlio primary iratlioloj^y as fibrous CKteo- 
dyslrophy. A year later, Davies and Mooni* dc- 
UTilicd aiiLylosis in tlie Juinis of llic cxtrvmitii s of 
rats, that weic sufrering fiian hyiicrvilaniiniivis A. 
r.xiHviimuts by Moore and Wuiig.‘ in 1915, iiuli- 
taled tliat aUi-rcd inctiiUilisin prodnex'd by execs- 
si vo vitam in A nflecled iiuiinal Ixmo growth and 

*’‘*'**^ •* Oill*,.^li, Swe.ijf. n, CMUnk*. Mnalmi 

^ Sh-afc.a tm» 


dc\*ol(qinKmt on tlie basis of faulty fonnatioa er 
. dcstruclicMi of tin matrix. 

In 1947, Wolbacli * rcpoi Scd tlio results of vitauiia 
A intoxication in guinea pigs anti in rats; he deuMo- 
strated rapid rcmrodcling processes of long boner 
duo to iiicre.-ued osteoclastic activity and drruiile 
dttlrnclion of the epiphyseal cartiluginous pLlr 
which resulted in its premature closure. He stated 
tliat llicio was a lag in nmtrix production wliirfi 
accounted for loinprcssion of tlw cartilage cell* 
adjiiccnl to tlie dinphysis. 

Tissue culture studios of tlie effect of emlityenic 
bones grown in a medium cooluining Lirge 
ammints of vitamin A were publislicd h 1952 ^ 
Ft,.» and Mellanby.* U»iiig eiiibiyuine limb Iwne 
mdimciits of chicks and long bones of fetal mire, 
tlicy dcinonstr.itcd that tlic growth of tlie expUnfed 
. bones was retarded or completely arresivd in dirett 
ratio to llic lengtii of time the lioncs rcmuincil fci 
. the mcdiimi. Microscopic sections revealed that llw 
epiphyseal eartilago cells lost tlicir nurnMl inita- 
. chromoiiis and were crowded together because cf 
shrinking of tlio inlcrcelliilar tissue. 

Exjicriincnts were conducted by Fell, Mcllonliy. 

• and I’clc,’ who tilili/cd cni1>r)'oiilc hone nidimcntr 
which were siibjcdcd to carricr-frcc sulpbur-35 j* 
Na-SO^ and nl.'iocd in an organic nK'diuin fur cul¬ 
ture. Aulot-adiograplis were made, niul from llvir 
studies IIk) autluirs runchided: 

It i« tcnUiivciy tliat uudor tlie luflui-mr rf 

vnaraln A, llic cartilao* tclli may |uo(lu<« an cn/)nKr ulikt 
rcMilU bi tlie feiiiiulloit of a solulilu stitiiluK'ct ifiiicvt^*l}* 
iae«4iaiiile InUcad of iIk* nuruial tlHUMliuilin miI|>IuIi:, »i»I 
iu tlw <li-\olu(iMi iit.llic i-vi\eiii|: iiialiit. 

llecxxHiy, 'Jliuirias ct al.*’* udminixterrd liriT 
anromils of vitamin A to rahliMs; tiny conflruud 

• Wolbach's findings of premature ciusiiru of liw 
cpijibyseal plates, Iml did not agrei» on llio factor, 
tliat piodnce tlie elumgcs in tlie e;irlikigiiinus yw* 
of tlie Imncs. Ilicy proved tins |>resnmptioii of Fi ll. 
Mellanbv, and IVIe lli:i| eliondioillii snlpfi-ilc wav 
lilKTalcil from tlie Ciirlilaginous iii.itrix of the cpi- 
pliyscal plate ami deniiHisIruled that tin's w.is luf- 
ItAved by hieal v.isciilari/alion and ussifie.ilHNi ff 
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. n-ll, whMi MllhmMoIy 

In mb loi, ..f lilt. |,„m Scvfiily.CwM litNirf 

,fUT «Ik. r.,!,!.«, tvcTc Klvi... t*ivi,Jvc tU, of X! 

min A, riiiiiili.iiilHii of itif u.fa liv ... ”1 /.1 

coImIi |...i•lp^l;,l|.m ‘^ 

j rnrtiltii}; (iKHutmiKii (|||p|,.,(^. * t«n*n?n 

UK,. ...1 j.vi,.. 

filrnrt fro,,, noliryo cl.ftic, li,„|, oroo , orH. 

StTviST r"' rr"' *■" S 

liiJi iiij. yii,iii,{„ A „|iw(I (Ik) coiijihinIUo,, of ll,o 
« r.i.-rlf..I;.r otlv‘,„cf„r,C ! v 

pollK>s{s liaC llic nclioii of llic vnaioin li 00 il!^ 

mmu alWllly „ ||„, lMrmvll„|;,r ik„ |J,.L. A re,irt 

t)-fell. J).„k1c, „„t! WoM, •» 

«! "i«i. «v. 

-S.»stelS'rs,i;*jSss 

i®i|SS 5 E 

full ioogliiuliinl Ijoim. *0 *, ‘ and 

•"V f» Si, r *' Not 

prnMliirc clostiru of ilu ’ ”**, serious 

Pla«, rclatlur cir^ ^ ’ 

l«S'*'ll^ ,!T! o'dy two 

» |Ik> in^is ') five cases were diaguosed 1 

iMi, soil’ roe,.l,.2i’'*ih T'"'n*V'' f’*"'®** <‘«''nln.i. • « 

•■ ■ • • •., 

. nociitgeii l<'iitdi„gs n 

'»we ■ 
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VfTA»|IM A ^VTOXtClTIO.\ll^E^^; 
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—..1 JutAjc:.j 
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iM.1ai,!,ym.aI mnn^? n . ‘' *!“*n’‘‘*'fng of tU-ir 
r.Hi,ll;.rsl,;.CV£ •'■'* P'l’** of ||,e 

llw i„ llic alitiiitic of , 1 ,.,' *,,"* 1 * *l’l'''<*<*lal»le dliui,,,,. 

IHwIloi, of llic iirclanliL'/of 'll ’7'^*''^ *'**•“’ 

•iMfis of llic Kh,r Ik„,« tncUI. '.T"" r‘"'‘;« ‘**® 

All the cpli,l,?,c .1 oL. « ""‘i;'"*®;' ®(‘••iH.lal/on.. '- 
A intoxicniioii and'Involved in vil.nniin 

of n grealtT nnKa,„t of ivclgl.i'’U- "" “h 

*I»ccHvc cMrcnlly ..hIk., il^t, ‘ "'® '®' 

vericly. llic favorln« «r .1 . ‘ '® "*''<^*1 or con- 

p.-.lnf.d! ® «‘"odty xvhlil, is nio^e 

SSiSP' '.XT 

.Herd ;!2' 

nepolis of Cascf 

A. A . ' 
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«rf. 

lloi|Wia| on July a Iflsi r„ CI'^Mron i Ucmorlal 

J»l«cr.i«ncy. {J ^ 

•vrm: M mu. « . V* L"^ ^"H- 

jwl her wiHlcr nor,n;.| *(!? *' ** ** 5 . 

Ilw li<M,,ttal fur Olio mouiti KllT u i‘ '. o*wlu in 
oUl. AUni, II,h "aicX • a, r*;?' ” 

wn*ttl cuorinlluiii |iv 1 V 4 ilk^ llu, ,|,p HaM 
priMtitilil a lahv aiKToii-ry cirLi'tr*'* ''"T ^ •*f'y»lil-w 
cwilart of no .4 mi iIk* klhi^ i *“* *• •***'• 'Iw 

oiw a ncrimL «/ .1 slfartkil ,m ,cM 

drrmaiulacMt, •Ibij'MA a’lKl •vvtial 

rlbaliulXa IS « 

K,ic-ri:fe rs&“. ‘S: s 

taAiniiMaliny «wnlrt<„,, o^^f.^, |«, *‘2'„ “ •" 

lln.- vttambi C liaall, X-L *7 •'"•* •"*• h:^ 

lucrli/iil an.a of ani^lli.i. «• •< ^^*'**'*'*l. On A|iril 4, 0 
•nlh»,| for llw *r»| ilinS ’*'** 

dllTKuhy In * ■*«. Uw rl.lkl ki.l 

*lvm war 23* ,. " "" •"^ "ijla lo.. Tlio do«e. 
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VITAMIN A INTOXICATIOnLkasK 

»“ )c«r» tt ML ■ |- 


ehM*» cWriVd ■ ««r»Kll..|: 

fesiut’:.r r*!?" -X- ^ ““ “ A i* 

A ftmi l tlflfiiHW wkI rwLiUirt, 

WWW liriTJ U “r"^’ l»>'"‘«i|»»*M»»ti will (<r.il>Ki.m« 

R'-’iruC: 

• toaalJvu diuKiMklt of iL^tomlT -” ! ^ *Pt-w«gfn»>y»im. 

J®*^T •••d Moric> 

wtotwry Aiwf it t« ctrHTifNtl • ftimfliir Kymtifo* 

InvriliRalr iIm* dMa^l!*!}^ of tl |d.y»k-tin» lo 

•«« iioTiu tidwT^L iJlT TL*^ '^•'* 

llio ollirr mcutlicti of ilio fnu 

« «M, o^rSd M MO .ri^Lx*.*^'*** f «'"* 

Tho ridhTf ‘■>r dally ,U,^. 

r«»«oHii. ffna^i^ooTui Sr "• “'>»* 

5 1 !isi* 

■fj.l'OTC 

•o IIk hto|>Jto| Md llial Mlmlni,. 

• iwtiMw<l after Imt diidurifP In 
«o vitamin A Modcalion an inn 
ilali<fl 


Wl c.^ 

M lliat limn 

*•1. 

■*« plotiftaiui nitotlrd 

pallrrat iNfnrn adinK^iun 

• of vitamin A m 
•owmlt wfDHitii to Ml 

aralion* of vAamln A " A “t* P»'1»»M4ry pn-p. 

• llvrr oil wa. rMtl ‘>‘*«-«fc»-t>d ami ll«t 

Hd^kal, '3dl(!rci,*» Meinnrial 

ami ilie |,.fi ms i 55.5 cm 

Wowll, of ilnA^I •« •Hmnlalc tin- 

•Wer cml <d tin- tllda. A (mmKl I.** 

»«• PwfmnKrI on May *7. IW’ 

yntn Intcili-d In iln* unn-r «».l .j.t ty 

Har r|>lpli)Mal plai'- •••*• f»'lil.ce mlU 

llnm* idiyxiii'.MK in fKlnlnr T** 

■*'• "< •'““»« •'■■Ik- ir.^7:i • 


Flfr l.-Fe«Mla, aca 9 year*. ll)iMro(tatif of rW 

duSlir^f^”*J!*!' !*"'**"«''* yntMIky. A InHalhr 
oiS-Im "« drtUiKd 

FLamiiuiL "•vdla nlildi wa< nMitn)llL*d liy pcMliillia. 
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VimilM A I.VruXlCATIUN 


TKASK -- 

•es 

I ll« -re at IS muHUlu IKfXS ^ T** 
INlKtilH^I. WIkh 'I JL i!l t**^/**^**^ ■‘•U «*• 

• Plrti* edt-mioM al iIm* hln Wm ^ P»cvciil«l ctMM> 

X-nqr filmt of ii^, f„,J,., ii . . , 

•l«|HMrjMirp at 1)^ |^^, •f.'c tjrpfca) panMh 

vilainfii A imoxiiiiliiin. Hicrc l ** *" 

«-r4)r lilm« muU- «mi AihII ^V^'**^**** ‘b* 

hyiHimlrnh at iIk. ^ '*'*'*^*' ‘•wBiitiarali-d 

•|>|H*arixl li> liu UiaiiHiirtl. '^‘ ^ MarKim 

« io "••* ifc M.at w» *!,« 

•••ft-r wvfkt oM A( llic <•'ul)-vi»al) wIkh 

foriMctl 0)1 ilir 1,^1 I .i’?' ®l'«'a*fc>ii «-ax p^-r. 

«^U at ilic rpipPijklk. MV-m lJT* cartiPaBB 

of llio CKlnnNjiii^M«,l ****** •"** 

w»* Mtirvy. niood Uudim admltUiiA diaenoah 

wa, 0.^g%7^fc7,;S‘7o7^='|«> •^blc a.w Icvri 

•lUliiie plunidiaiato 5.7 uiiHi Ca "**• •"** 

WM made. ' ^ tIctcfmJoalioo 

•I*® irrritiiUrHIcs </ ti,,. P|>*o»l«ik)o. There were 

mIiw. Ilic nhiu at Ik- “^1**? ?***"* 

.B vnarnk. 

dM. Sk u *. il^LrtJl ft?' •" • 

30. I«32. A/Uf Bn- daw « " JT T*"'** "" J">y 
•imI all lltc iMiu in Ik e»lit-niai."^i* ^ •hiwii to walk 

rmx-aki rtidual fcu^TS at‘^,|''*tir 
X.f»y SUru at Ik wfS^a? m'* 
il«m-„I deCna,. l,mKlci.l„B .rf tClSuThi!^!* 

»l »ij|.-iiH-Ml at Ik rapilal la.IiikX^” »«-*«ral m-ek and 

jSkBjTwS - 

wkf. K\aiiibMliini H-a« txw-mialh' lln•^hl t^ft-mi-ly 


•P«^. Iho raSc'rf *• «»« 

|-n.«l.lk Dormal cueurkTa^ •• '•“ 

i=.r 3 ' -S-? t 

“•.“k'wj;! - .... .8 

'«i««Mir)i|| H-ln-n Ik lii/iie'^jr** •**S"">«»lol of oleum 
»-Ih rymirnaramw^^tr^T >»" •«. Al IS 
I' J-m-s \n.li«ni.l? luu Jt‘t, '7«Cli« I® 

'’•••'.‘h Ik- rliihl I..UI tu iLltff' I ? Altvt 

«.«lUish a ,kn..k 

'»'’llH-m<.lltrf |tH,«-a*«l il!r?i Al 

alwml Ik- vllaliik btl 

'."dn A iultnti'allui. *" * t dfcignwh at 

"•*■ •«“«•«** *Wl fcn* 

"• »« ‘b valkr^; ! U 11’. rUI 

*••' *».« ,d il^ 1 ,^, Iruutr ,^ '">7 »*^Mli-d emu 

;'• »'hI llail„B «if Ik i «l*<l*li>T«-»l 

• UtatiM- of a I- l,JL?r"ii7“* **''■“ I' *"* •" •*"•|'•, 

,*; '•“'«• « «l uuiil Iij;;: ‘•‘^“V -Ky wlifch hml ,,4 

"'■• - S r.£y rr‘r« 
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rk, iMllMl I yMn htar. iptMdo 

w M MttophjrMft* ThUnhis low t* pUlet •! 

iMm fcNMra UMt ifltiM. Allcr«liM sT tMliwIirtiM af friMra 
••d IIWIm wftb Modecita In bawlng af taller. ObviaM 
dMrtoifaigancri UUa. 

Medal Ica^diHa im lOOJt F (38 C). Ua iaiiNnslM 
wae lliat llib didd bad eartk-al hyiMtaMadt af aMiklrintlncd 
arlKln, pouMv K-arvy ar ciiiHfiiiilal cyplillfo. NuuIInv Idood 


FIf. 4 . Faar ]rean talar. Balb tawer fraiarat and wppti 
and lawer etdplijrtaal plaler af left Ifftia thaw auHwd ie- 
KtneraKaa and aherallM af aonnal palleni af baaa craallL 
Ditlal catiHag l iia iH plalc af rfglit tibia li aairaercd^ Id 
— " lour af l«Nia apitean la be aanaal. 

day la addHioa la lla? dally iraapooufal of olenm {wenh 
RMMpli. VMamin A bbxtd le^*! itiortly afivr adwifcalaa mjt 
tSO wilu. 

X-r^ film af llic cblbTf InrcanN revrab-d lyitiral bypn- 
aatueb af Ilia abm aMuciaUtl wilb autne kn%uUtilf af iLe 
aulaitltyacal aMrybM af Ilia radiiu and ubia. U|Nai atW 
drawjl of iW vMaaiiM A ami after Ilia iliibl waa pLicnl aa 
a vMamln A>fiva dM, dia made a iaaiplcte lattiwry. Sbe 
war diM-liarK.-«l fnan llw limfpllal ea June IS^ lUSI). Ewa»- 
(aaliiNi eu July H, lUSO, lavaabal llial Ilia k-fl bn aja 
OJ iin klaMlr-r lliaii Iha rlglil. On May «, I'JOl, ihc bfi If 
ftin a-M IJ) rm daulfr IImii iIm* rigla. Ilw ikunv U ijiu- 
aao lu aH uf iha atii|ili)-»eal pldit b iiarnUltva. bal aa 
duulil llafr bar litWl aiura (k-\lriirliaN it lias cartili-inu«i 
plali-r of ibe laima of llai riglil luaar rUritiiily lluii ifcrir 
bar Invii of Ilia k-ft 

Cam: 7.—A SSU-anNab-abl aiala war liraunlil b* tU 
flrlvaU- ouliialk'irf ik-|urtMMnl of our bu>|iil 4 l doe to aoni' 
Wiffc liKlmy of bubilMy to ajA and |uiii ami 
In IIhj bur. Ho* tmaln'T tialirl llial ibe ibitira luir ImftJ* 
lo fall oul a mmilb |Mi'vhiu«ly. Ik-t-auw of rrlrtint* hniir- 
nw' of iha r%lri-«iilii'\ araniiuulMin iilniwsi 

Oh iiidiulnr, |lk> mmiCImy Ikil Uic LhI Kkin lli.- diiU 

a tliiiiiia’r full uf <A mn iwnrmiiaiJi ilady Umv bifam y. M 
dhl Mil Lmiw iIu* euHl anoHml. \\ 1 hii iIm* rlu1*l ajr II 
Nhmlln ulil, iIh* iWih' of lla- ttna'i-Mlrat.- aax ibnlAA 
VMauiio A inlmk-alkiN aar Mi\|a-tr«rl. !•■»» rr|ii-du-M y. «-»ay 
Chiu wrr. maik- uf lla- b-fl fiot-anu. wkkb ibimm-JiJb-l 


Hm-tilgt-N rliidk-r n-vaabrl axtaoUvo byiiarrKlurfa of ubiaa^ 
frmon, ^ IdiUe. T1a.-to war im-nuGr enmlb al tlio 
JuUa-apliiliyMwl laKkiM and beboaioK uf lla- idilao. SImn 
tho rm il,:i-n fimliiittr werv l)-nical of kypt-rr ilamlmab A. 
baiuliy dUW IImI llib diikt liml U-t-n giww knbtcmilii. 
alilc aiMMHili of vkambi A emar-nlralrr. After vHaniin A 
preparalium Wi-n- dimhiaU-d and a dkl low lo vkamiu A 
vah^ war btalilulcd, aH lint ayimninnaloliiiiy diai|iiwared. 

Wa-u IIhj palifiil war ttamiiarf on A|irn 28, lUUI, lla-ro 
WM minimal rlNMli-olii|! of Ike indil b-R umitiated wilk llm 
■ 1* t '»*‘"-i'««’nuiil» la-biR 87 J «im ami llb.O im, n-Hice- 
nwl)'. X-iay i-rarnhwliwi n-n-.ib-d ikal lla- erlrt-iii«k-r wero 
nmiMl. IhiI lla-ie war ahi-raliuH in Kiimlli uf llu- vt-iu-tomt 
to IIm bmer dm ml n-gimi. rr|aa-ian>- lU lllib ami llib 
(•Umm-hIl 

(Urc A>-A IS-nmollir-obl frmabt war aibnilled to our 
on Jma. 4 . lOM. wNb a bl4my of inair aiimMe. 
iMAaluMy, n^JImr, to llm b-ni|imal urkm. ami h-mbmrxt 
j **"" J **'■ rl-rli-tl IImI lla- tbilil rm-bi-d 10 

*b*1*r Ilf uMho lu-rimnmiili al lla- am- Of auc mrnilb aud 
hr* •••-•Hrl M to ma- li-arpmioful ilail). Wla-n 
lla-eliR.I war uka- itaMalir uf am.’ a nmhipb- ritamln pri-p- 
ardiiin to aoMaiulr uf III diniH nt-re Rkr-n llm-r Ihm-r a 
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VITAMIN A INTOXICATION^^B 


*1 llir tjlM, tMl lnrRNl.<rtl)f M tlw ndht mNl 
rhi *• « iiUii, l)plral of vtUniiii 

I 

1U. iImIiI Wit MAl MimRinI io |Ih> ImiiNaL InR aN ' 
naariilralr. a<Kt a vRamin A- ^ 

•V .• *«••* •" »>i«|R««4. 1 

llul ItmI lat-H |HrM;rt wrlfc f dMpiH-a« il. llHt boy 
yi 1,4 rvinlnj^l oa A..r, 30. IDOI. «( wbkl, ,1^. rl^ ' 
it 7H.7 cm mmI tlic It-fl cm. ^ 

CMiiment . ' • J 

T!h- tlatcntmt (li;i( 200.000 unfit of vHamfn A « 

mt}‘ be tivon to a tlifid each day %viili ImimnUy « 

ap|K*ais lo itc crrcmcfNis. It ft my o|nni(Ni lliat llic 

^ • twwlaiif factor V] 

Im an ihiUlicn. IIhj dcy.rwi iukI rale of aliaorplitMi e 
af vitamin A varies with tk* individual child. Tk-sc n 
ku arc karim out hy lltu cxiicrinicult of TlKmias o 
aad hit ^ll«K^atc*• wIk) found il„t one of icven n 
rjhliils that received 1.000.000 units of vitamin A 
for r e da« allow i-d no coliall-iircciitilahle male, 
rial (cliomiroitin siiliihalc), wlicrcas of 23 hnicr- 
tllaniiiioslf A rnhhitf. 8 showed no chaiiftct in llie 

nrtil.i)9:. ** gi 

lliis sliidv raises llio question of wiint effect ** 
Motrnolds have on ilie growth of lionet in children. ^ 
More Ilian 40 years ago Stccniioel: '• and his at- 
lodales recognized llie close relationship of coro- 

nafsetacct 

d ^ ? “iV Clicmical miicrties 

*‘s I1i>>iiilui:ictil .StKiiRKancr. /aW f/W m 
Cbnn firtratrA 3i8|.M(i, |f)2S ^ ^ 

1 Q>ll4Bi. JL A, and SanrlmcHorbimitit. J.i Hyper. 

M Miim A-sRamin In Jin,(i-n lUu,,, |S,|782.173I (NovJ of 

nw. 

. _* Ni«»rc.‘ T.I VRainln A and Karen ' 

«rf VRaniRi A hi Ori;aiK of Nonn.il 
aad Hliimilmninatic llalr, Hiochem I t8i388>2U5. J934. ^ 


”• Von Euler, and Ear. 

irv.li* bfnlor.lealfy simitar 

to Wlaiidn A in its effect aiul liMlIcated that tk-re 
M-as a c|^ relationship k-tween tlic two com. 

C"Ik- uniT’ *" «*"»»«“lrated 

tlmt tk uptake of w.aler by one /T-ctmtene mole- 

culc tk latter into two ntoleculcs of vlU- 

mfn A. llie findings iluH I kve prcsrntecl in tlio 

rciarrkilmn of growth of Iwnes in diildreii Iic^um 

of nvil.vmlnosls A nmy exi>I.Hn ik sliort stature 

of l»<Jopte in tt rtain iwrts of tk wiorld wlierc tlicrc 

Is a I.irgc int.ikc of provilnmin A earolenuids, fre- 

quojlly design.,ted as yellow pigmented fmiu. vrg- 

ctnl>lc.s, and flowers. Karrer and Juekcr" list ten 

natural circdeiHilds llujy consider to bo in tk class 

of provitamin A. Moore” devotes a diaptcr on 

transfer of vitamin A to the offsirring. 

Condusion 1 

Vitamin A In cxccssivo amounts may inhibit 
growth of Inmcs in children and cause premature 
dosure of the epiphyses. Seven cases are ivcsentcd ‘ 
with data which add a new oomplieation from 
overdoses of this vitamin. 

1(^1 S. Miclili^ Aw.. Chkaga 3. 
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1 Mumc. T, amt Wan;;, V. L.i IhorrvRamifH^ A 
••wAtm ; 39,222.228, JUI.V *»>T»rtrRamlnosli A. 

/ JW h>lnl Smrg MilTMOi, 
•A A"i*’ *”*1 E.; EffrtC af IlyiiovtMiin. 

15s* '' ' 

jWj|HnR» Cnmw b, VRM^ J Fl,fxi„l |3|,179.188 
8. TIiomuv L., cl at.: Cumparbon of ik Kffrrti U 

wlil VRa****/ of tflTcilk 

fit (May l)^|o2o. J lv*p i/«f 111,710- 

^ ^ ''Rj.„l„ A: I. Kllcrt of 

«•*» Ci-niv^Rimi of 


• ••*.. I. ( . . 

II3 •• •• • • 

. . laa.I. ... 


!r V- '''baota A, 1 IWtble Rolo 

^ V ^ rwi-awt bi Drcradalini of CaHiUoc 
XlBtrk Blochem J 79,300.503 (Jtiiic) lOSI. 

m Vitamin A: 3. ltcli*aM.* of Bnuncl rratraic by AdkMi ^ 
VRambt A, Hhtlwm / 79:500.512 (Jiiiw) lOoT. 

St *?' ' P.b’Bk f- ""d Webh. At., Sliidirt oa 

Motlc of Atlion of VRambi A: 4. SpvcincRy of KITcrt on 

k" b* C">‘“rc ami M lio. 

Itar-Llw L).suMimcs. Biochem J 83,C34» (Aprd) 

^i* •f'^**^* t>bn!U., J. T.i Elfett of VNamfai A 

Clicmleal Smlcry. Bhcltem / 82i3IP.321' (Fet>.)l002. 

15. II \V,: IlyiHrvRambiiMb A aid Carotnwoifa. ‘ 

Amcr ; DU ChOJ 07i33-3l (Ja,t) |OM. 

f^ky, L, F.; and Biadivy, E. J., IlyimvRaminMb 
A, Caio Hn>nn. Stanford tied Bull 0,315-3-18 (Xlay) 1918. 

17. Tmioy, J. A., and \llKi^artlc. B. A.: IlyprrvRaoilo. 
oah A, Amrr j Dh CliUd 73:-l73.480 (April) 1017 
1^1 Slr«lw*, II, ct al., KM Soluldo VRamln Piwccd. 

d Diolacical amnUs, 15th 

nt!2' ''rP’’?: " ‘ "•! •*** A Zno 

PsSt*” * Camtiiiofclc, llcio Chim Acta IS,278.S85, 

I *uu*^V'^*.**'' •••‘I Sebojip, K: Zuf Kcmilida 

lOII^ItS"' ^ EfarlRrancn, lido Chim Aria 14,1030. 

r ^"***'' CaaoteooAfi, ANwIctdaon 

hlwvfcr i'Mldnlihi;; Co.. 1050, V. 14. 

T * of VRaoih, A lo Offspring d«p. 

lW7*V.«rf.»2/' Khcdrr Pul.lnhint^ 
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Chronic 


M.tfn of « Cost m m Admit 


The present-day tales of vtUnint eoi/.a' 
rize the awareness that most be exerted by 
phyucians in the consideration of this clinical 
entity. Drufstore sales of vitamin prodticu 
reached a total of 250 million ddlart in I960.* 


Rothman* divide hypervitaminosis A into __ __ 

fants and adults. The acute is self-limited and vineeiu’s Hiwpiul of the Oty oi New York m 
occurs subsequent to the incestion of a large 19 ^ 1M2; Ucamc she had sutaimd trauma w 
tingle dose of vitamin A. Rodahl and Moore* her left big toe Edema of her kgs was noted, ad- 
bi 1942 described the toxk symptoms of mlMica to the hospiul recommende d , and the 

tins hypervitaminosis A resulted from inges- ^ ankles, ai^ kgs. Iniiially this was »• 

tion of polar bear liver. The dtronic form icrmittcnt in character but became consiant and 
may exist for years without recognition. Ai! more marked during the four weeks prior to ad- 

adult cases thus far described in the medical »•« !«»»»« y«r she h^ also 

... ___ rbrjuilr tvM s •**•• eiaessire faUgue at 

literature are of the chronic type. ^moik, and sercrc intemuttent pains in her shoulders. 

Received (or pubGcation Feb I, WU, accepted nrrists, and knees. Pour srecks prior to her ad> 
U. * mission to the hospiul, sralVing had become very 

Resident in Internal Medicine (Dr. Sokr-Bc- difficult becaasc of pain Meep intide* her kga 

chara); (ihief Resident in Internal Medicine (Dr. For six months the noted that her hair was fallinf 

S„Kia). SUL At the tame time, a pruritk rath on her arms 

From the Department of Mcffictoe, The St \*ni- and roklish discolaration of her ankles and feet 

cent's Hospital o( the Gty of New York. appeared. She complained of freqoMt euld frontal 















HYrURVITAMIKOSli A 


hadKhMi b of that l ym yto mi iIm M Mt 
Mck aitdial 

SIm dcaicd dyspnea on eaertioR. Of th e p n eo , por» 
onysmat nocturnal d>ipoca, cliett pain, or palpiu- 
lions. Thrrt was no history of ca rdiac, hepatic, or 
rend ditcasc, and she had not capericncad consii* 
potion or menstrual irreyubrilics. The had 

ncv:» %cca hctpiultttd before. 

Eight pears ago she started talcimc mnhieitannn 
preparations and inJividual taUcis of vitamin A to 
intprove her vision. She loolMhm to six lablcla of 
HjWOjndis each of vitamin~A daily up to July, 
*t which time she increased the inukc to live 
tabicu per meal becau' af dreilness during die 
Monmer monilis. She coniimieil tikine diis dote 
of vitamin A until admission to the bospiial. 

Physical examination revealol a wctl-develuped, 
thin, tired-looking J9-year-nl<l udiiir woman. She 
WM well oricnteil and cooperative. Vital signs were 
witluR normal limits. Examination of the head 
show^ sparse coarse hair over the temporal and 
oeapital regions (Fig 1). Harked thinning of the 
eyebrows and eyebsties was apporcni. The eyes 
were not prominent, and there was no lid lag. 
Funduscopic examination eras negative. An acnei- 
lorn rash was present ov«’ both malar eminences. 
The thyroid gland eras not palpable. The hmgs urcre 
dear to percussion and aasculuiion. The heart was 
normal. The sUlomcn was soft, and a firm, smooth, 
noniender K\er was readily pdpaMc S cm below 
the right cosUl margin in the middasscular line. 
The tip of the spleen was also felt Pelvic and 
rectal cxaminaiions were within normal Kmiti. Mod- 
rtaie edema below the knees down to ami inelwling 
the dorsum of the feel eras present in both lower 


extrcmitict. A conllocnl crythemaioM rath srilh 
prominent petechial hemorrhages was apparent on 
the kmtr third of her legs, anklet^ and dosni to the 
mitlportian of the dtMrsum of her feet urhcrc it was 
demarcated abruptly by her shoes (Fig 2). Thera 
were oo varicose veins. A fins macular rash was 
iwcscnt on the inner aspect of both upper cxtrcnii- 
liea Hera the skio showed pro mioen t foHidet aod 
was very dry. Examination of iho rest of the body 
revealed sparse pubic and axUlary hair. There seas 
no lymph node enlargement. Moderate prcscora 
over both knees, libias, and ankles elicited severe 
pain, as did pressure over her shoulders and humeri, 
but to a lesser degree. The patient oompbined of 
severe pain b both feet, legs, and knees when 
standing up. Ncnrdlogical examination revealtd no 
abnormal gait or tremors. Deep tendon reflexes 
were normoactivc and symmetrical. There svas no 
sensory dcficH. Motor posrar and coordination srara 
srithin normal limits. 

Laboratory data on admission revealed a IN' 
moglobin of 102 gm and normal white blood cell 
eouoi, dilTercniiaL and pbtdct count. Peripheral 
Wood smear showed normocytic and normochromic 
red cells. Urinalysis, serological test lor syphilis, 
fatting blood sugar, and Mood urea nitrogen urere 
all within normal limits. Serum clectrolylcs, in- 
cluifing calcium aiul phobic levels, and three 
hipus erythematosus preparations were normal 
A latex fixation test was negative. Urine exami- 
nation for Dence Jones protein gave a nepitivc «• 
action. Twenty-four-hour urine calcium excretion 
was 7.S mK(|. Total serum eholcsicrol was Ml mg 
Kr 100 ml. Prothrarihin i>me was 17 seconds with 
a control of IJ leeonds. Stools sliowod no occult 
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Mood on tfireo examinationa. Ccyhalin Hoendatloii. 
thymol lurbidily, serum ghiUmk oxaloaectic and 
yyrwrie transaminases, and lactic dehydrogenase 
srere all normal- The total serum bilirubin was 17 
mf yer 100 ml with a direct fraction of U mg. 
Alkaline phosphate was 12 Bodansicy units, toUl 
scrum protein S.7 gm per 100 ml with an al¬ 
bumin of 2J and globulin of t9 gm per 100 ml. 
Electrophoretic pailem of scrum proteins showed 
no abnormalities. Sulfobromophthalicn retention 45 
minutes after intravenous injection of 225 mg of the 
' dye was 175b. Scrum iron was Mpg per 100 ml and 
serum iron-binding capacity M6pg per 100 ad. 
Twenty-four-hour 1“ uptake uras lElKb. Serum 
protein-bound iodine was 5.5ag per 100 ml, and the 
basal mctabulic rate was —2. 

An admiuion electrocardiogram and chest x-ray 
were normal. Sikeletal survey sitowed no bony ab¬ 
normalities. Upper gastrointestinal and large bowd 
x-ray studies urcre within normal limits. Bone mar¬ 
row examination was normal. 

A Sver biepsy performed on the 28lh day and 
SUiu'i with liematoxylin and cosin uras also nor- 
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Fatting serum vitamin A level on the eighth has- 
piul day was 874pg per 100 ml (normal JOpg-TObg), 
and a serum carotene level at the tame time was 
l>2pg per 100 ml (normal 100xg-200xg). 

Csur/r.—The pati^ was placed on a 
regular hospital diet (5,000 uniu of vitamin A per 
day), and all medications were withdrawn. By the 
third hospital day the edema of her legs had disap¬ 
peared, without weight lost. She continued to com¬ 
plain of fronul headaches almost daily during the 
first week of hospitalisation, but these gradually dis¬ 
appeared over Ike ensuing two weeks. 

By the end of the first week in the hospital the 
pain in her lower extremities had al¬ 

though her legs and knees we-e still tender when 
moderate pressure was applied. After the second 
week she was walking without leg pains. The rath 
on her arms, face, and lower extremitiss was leu 
apparent. She did not complain of prur i tus and (dt 
less tired. At the end of the fourth hospital week 
her liver was still palpable but had receded 2 cm, and 
the tip of the spleen could be felt with dillicutty. 
She had normal bowd movemenu and a normal 
menstrual period while in the hospital A taeoad 

KW 712, Oct, MJ to 
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HYKRytTMtIMOStS A 

fasliac iff—i vitamia A ddcnaimliM five wtdet 
after adattMion wa« 74^ aer 100 aO. Aaearbie 
add level the aamedar was 0L7a« per 100 ad (mt' 
aial 1 lo3 aif per 100 ad). 

The paticat was diaHiarfad M die 36lh heipital 
dap comptalnlag of minimal pain in the kga when 
walking. There wae no chai^ in her alopecia at 
the time. InMractiom regarding avoiding foods 
with high viumin A content were given to her. She 
was seen in follow-up clinic two weeks liter, and 
at that time a fasting senun vitamin A level was 
$27ag per 100 ad. 

Comiacnt 

Hjrpervitaminosis A appears to be a welt- 
fccogniied syndrome in children and adults. 
DifTerent individual responses to elevated 
doses of vitamin A exist. The onset of the 
condition is insidious and follows a variaUe 
latent period of weeks to 8-10 months.* 
Vitamin A intoxication may be confused 
with many patholofical states since it involves 
many systems. In one of the reported cases * 
the dilTerential diagnosis included brain tu¬ 
mor, serous meningitis, chronic encephalitis, 
viral radiculocnccphalitis, psychoneurosis, 
and infectious arthritis. To this list may be 
added Addison’s disease (adrenal cortical 
hypofunction), hypothyroidism, hepatitis, 
and the coll.'igen disorders. 

'The reticuloendothelial system is com¬ 
monly involt’ed in vitamin A intoxication. 
Hcpatosplenomegaly and lymph node en¬ 
largement have been reported in five adult 
patients.*’**" Liver enlargement is considered 
to be due to large deposits of vitamin A in 
the liver since vitamin A is chiefly stored in 
this organ.** Rifuloo, however, feels that 
hepatosplenomegaly may be explained by 
deposition of f-itna. these organs." 

Using fluore&cence microscopy, vitamin A 
can be visualised in tissues. A striking green 
fluorescence is imparted by this subsunce to 
the lipoids which carry it, the degree of fluo¬ 
rescence depending on the amount of vitamin 
A present.** Liver biopsy specimens from 
other reported cases of h 3 rper.itaminosis A 
are not av’ailable. In the present case, routine 
histological methods did not show any ab¬ 
normality. 

41 f ei c is 




Hypoprothrombinemia, hypoproteinemia. 
and elevated serum alkaline phosphatase 
without evidence of bone disease n»y be ex¬ 
plained in this patient on the basis of hepatic 
dysfunction. Anemia was noted in one other 
adult patient with hypervitaminosis A.** The 
exact mechanism of its occurrence is not 
kifown. Stimson * feels it is probably related 
to.the hypervitaminosis. since it is a common 
finding in animals. Josephs * indicates that 
normal bone marrow may be replaced by 
pathologic tissue to account for the hypoplas¬ 
tic anemia that occurred in his case. The 
hemorrhagic dermatoses (Fig 2) of both * 
lower extremities at noted in this case may 
be related to increased capillary fragility 
secondary to h)rpovitaminosis C Animals 
with experimental hyperviuminosis A show 
low serum ascorbic acid levels and decreased 
amounts of ascorbic acid in the adrenals and 
liver.'** 

Neurologic manifestations in this disorder 
are directly related to increased intracranial 
pressure, perhaps secondary to excess pro¬ 
duction of spinal fluid.* Unrelapsing, pro¬ 
gressively severe headache was a constant 
complaint of our patient. 

Arthralgias with bone tenderness have been 
noted in all of the previously described adult 
patients.***"**’**’'* In children bone pain it due 
to periosteal thickening, and premature 
cloture of the epiphytes with growth retarda¬ 
tion may occur." Radiographic bone changes 
have only* been demonstrated in one adult 
case.* Increased urinary excretion of calcium 
with normal serum calcium and phosphorus 
hat been described.** The low-iwrmal pro¬ 
tein-bound iodine, radioactive iodine uptake, 
and basal lAetabolic rate in the present case 
may be explained by the direct counteractive 
effect of vitamin A on thyrotropic hormone 
and thyroxin.**’** 

Dermatologic changes are a common oc¬ 
currence after excessive intake of vitamin A. 
Lots of body hair with thinning of cj'cbrows 
and lathes, pruritus, and dry skin are de- 
Kribed in the cate report The skin manifes¬ 
tations resemble those of vitamin A 
deficiency. 
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As noted by Stimson.* nonspecific symp¬ 
toms were preicnt in all patients. Unremitting 
fatigue was the most significant and disabling. 

Treatment contisU of withdrawal of 
vitamin A. Subjective symptoms usually 
disappear within two weeks, ^t hepatosple* 
nomegaly and alopecia may persist foi 
months.**'* Devated serum vitamin A levels 
may persist for months following withdrawal 
and may in some cases be related to the sise 
of the dose and duration of vitamin A intake.* 
The fasting serum vitamin A level of 87‘t|ig 
per 100 ml reported in this patient is the 
highest ever recorded in a case of chronic in¬ 
toxication with this substance. 


Huin signs and sjvnptoins included fatigue, 

. weight loas, bone and joint pains, bone ten- 
. demess, loss of body h^r„ pruritup, dry skin, 
hepatosplenomcpiy, anemia, headache, and 
skin rashes. Similarities and dilTerenccs be¬ 
tween this case and the others reported are 
mentioned. 

Treatment is specific and curative, consist¬ 
ing in withdrawal of vitamin A. 

Arthur L. Levy. PhD, performed the viUmio A 
determinations. 

Joaquin Soler-Bcchara. MD, Resident, Internal 
Medicine, Department of Medkinc, St Vincent's 
Hospiul, 153 W 11th St, New York II, NY. 
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Mm/ reiwrts of changes evoked by nico- 
Une in the nigh-frequeiicy head-foot baNit- 
tocardiofram have appeared in the last 
decade.* ** These changes often occur in peo¬ 
ple known to have heart disease or Buerger's 
disease (thrcmboanglitis obliterans), but 
they have been obserx-ed in 5% to 15% of 
normal subjects. There has been no study 
of the mechanisms underlying positive tests, 
but it has been assumed ilut coronary dis¬ 
ease might be a factor in predisposing to 
the change in pattern evoked by smoking or 
c^ing tobacco or by Uie administration of 
nmtine. The pouibilily that some of the 
changes might be due to noncardiac factors 
was suggested by studies of the respiratory 
variation in systolic ballistocardiograjvhic 
waves in records made with SUrr's method 
or by deices recording motion of the body 
in relation to the surface on which .it 
rests.**-** The findings of a study of posi- 
tive sntoking tests on normal subjects are 
preMnted here. 

Method! 

The motion of a ebtform (50X44 on) mounted 
? ••• •* deieribed pre- 

vwurly. This platform wu placed under the pelvis 

Rewived (or puUicailon iby 2, 1M3; accepted 
“»y 6. , 

Medicab^ServIe*. Kincs County Hoiplul Center, 

>f««Wne. Sute University of 
New York Dovmsiatc Medical Center. 

TWs work was supported by (rant H-I2S0 from 
w f^partment of Kealth, Edocation, and Wet- 
fare; PuUic Ifealil, Service. National Institutes of 
Health, Bcthexla. lid. 
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tMfhs of the aabjects, wliile respiratory mo- 

S ^ • »»-*«*« 

^ hsM beam and that of the abdomen by a 
™rvard pneumocraph and strain faufe. The first 
denvatiw of the brachial pulse u-as recorded svith 
■ flycerin capsule and pieioekxtrie sensing desice. 
The respiratory records were made with direci-cur- 
rent amplifiers, and the baseline was constant in 
•heM expermicnts. 

The sttbjews were 14 men. aged 21 lo 2 «, and 5 
W 55. Alt were in good health, with 

^rt diseasfc They srere selnted because tlwy were 
Ittbitual smokers, smoking 20 i« 30 cigarettes daily. 
Two of tlie older subjects preferred to smoke six 
w ^ ngan daily. younger men were known 
, hisioTMt of vascolftr iCtcasc. and 

eight were markedly overweight 

Retult! 

In ^ of the younger group and one of 
the older men, smoking produced a change 
fr^ normal to grade 2 abnormality in re- 
apiratoiy variation in systolic force. In six 
of the younget men, and one of the older 
men, grade 1 abnormality appeared on amok- 
mg. One yolmg man went from grade 1 to 
rade 3 on smoking. One of the older men 
had grade 2 abnormality before smoking, 
and the pattern became slightly less abnor¬ 
mal during and after smoking. Only the 11 
mm with positive tests are considered in 
what follows, but it should be noted that 
“me of the mm with no increase in re¬ 
spiratory variation in systolic waves after 
smoking showed an Increase in pulse rate 
and decrease in rate or depth of respiration. 
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Hypcrvitaniinosis A 

Report ol’ a Case 
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A ltiiovcii hyprrvilainiiKms A may be 
encountered /uirly frcciucntly in pcduitric 
praeticc,'-* only eight ease* have ♦ictii dc- 
ambwl in ndulu.*-'* Tlic aeute form erf 
vitamin A intoxication lia.4 been noted in 
pcDions ingesting- large ((iiantitics of polar 
bear liver'* or excessively hrge single iloscs 
of vitamin A.'* Clironic hypcrvitaniinosis A 
occurs in {Kilicnts wrlio have received Large 
doses of this vitamin for dermatologic condi¬ 
tions ami who have continued subse(|ucnt 
intake without medical sujtervision, and in 
foo«l faddists wlm include Lirge doses of various 
vitamin preparations in their daily dietary 
regimens. Tiic picscnl ease is an example of 
the latter. 

RIPORT or CASI 

A iixty-lwo )‘car ohi single while woman (C. P.) 
was Arti adiiuitcd to St. laikc's llosfiilal in Sep- 
lemlier I0i'.3 U-cause of stasis ulcers on the lower 
areas of Unh legs. The patient tuied tlwt she 
had liad dry scaly skin for many years and had been 
told that sIk had atopic derinaiitit. Stasis ulcers 
were firrt noted three )*cars |irior to this adinissilm 
and were seiwc enough to risiuire the patient's 
lK>s|Ntaliuth*n elscwlierc one and a half years later. 
IXs|Hie ccHitiimons local ilH-ra|>y, the ulcers liad 
never healed cunijiletely. liiglit immths |iri<ir to 
this adioivion, the low er pnriHMis of her legs lieraiuc 

l-*r»»ii llic S4. Luke's Cnoealrwitit lloMtital, Green- 
wlcli, Cdoiiecticut, the Mcdir.il Se-reice of Si. Luke’s 
flwsplul, .Vew York, Xew York, and Institute of 
XulriUN) ScH-necs, Culuinbia L'niversiljr, Xew York. 
New York. 

• Xfulit-ul Director. I'reHut arldress: Dirrrlor of 
Xlcdiriiic, Coiulterlanr! Ilukioul Dirision. Ilrouklpi- 
CuoilK-rt.)iHl XK-dical Center, llroMklyii, New York; 
t AsMiriaie ProfesMir of Xutiilimi, Inslilulc of Nutri¬ 
tion Srieitcc*. Columbia UuitrrrMljr, New York, New 
•York. 

Amrritam 1 / OirnUu! Nulnli»m % 


red ami ilic ulcerated oreaa began to cniargt 
Hceanw of this the was hospiulixed elsewhere (or 
three numtlis btit Uie lesions failed to heal. Shortly 
uficr her disdiargc, the condition bceamc more 
sfxere and |ironi|Hcd her to visit the outpatient 
dcjutrinKiil of St. Lnke’s lloH>ital. 

Her iwst medical liisuiry disdosed that she was a 
fmnl faddist wIm had atlliered to a lactovcgelariaq 
diet from IM-« to II and from HMIO until the 
present. Site thought that site was "allergic to 
eKKsXmcat und fish.'' but ulten pressed to describe 
Inr rcartimi to tlicw fmnis staled that "they don’t 
agree with nw berauK liny form gas." The patient 
had nritcd weakness and fatigue for many years, 
and crnnplaincd <»f clironic constipation with lower 
nlMliHninul cramity pain that was partially rclicvcil 
f(4lowing bowel movements. 9 k had had duR 
headiwluf daily for tlw last two or thice years but 
associated llieir occurrence and relief with bowel 
haliils and "successful eliiiiinaliun." 

The patient had bilaUral slnmlder pain nnd low 
Imck |Min of five year's diiralioa. Previnus x-ray 
studies of her almuldcrs and knees revealed evidence 
of mild to moderate ostcoarthritic changes. Three 
years* iwtur to admissimi IIk patient staled that 
all lur botly luiir had fallen out and tlw portion 
llial regrew* was very sfiarx. 

Physical exuiniimliun icvealed a weW developed, 
poorly nourished woman, of staled age, weighing 103 
p.iunds. Temfieraturc, pulse, resitiraliona and 
Wind iwcsnure were within nortiial liiniit. Her 
hair was \-ery s|mrsc and coarse, with marked thin¬ 
ning ill the lcni|iural areas; axillary hair, pubic hair 
and c)-elirows were nonexistent. The patient's 
■Lin was t>alc wliite. very dry and lenly. The 
lower imrliuns of her legs were edematous, with 
moderate ^ihema and punctate hemorrhagic 
lesions^ .TIk loMyrr medial portion of her left leg 
contained a 3 by A cm. shallow ulcerated area. 
TIk entire right leg, from ankle to knee, was scaling 
with many fissures and small ulceralWms that were 
sec|iing clear serous fluid. There was an excoriated 

^ KW. It, Frtrmry IMS 
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p«|Nritr nA M hath ntcMRiig fivM jwa Mow 
IlMt kwt M Uw mU-Uiigli. Gars, aow and thruat 
wm acaaid at wm Uie cyMi iadacKiig faiHhpicopic 
rsamiaatiun. Thm wat ao venous tii|{i«KnaCTit 
,ar thy TMW i* K t>y; liwt was of aurmul ahie and 
*ao RHirmurt wm autlildc. Tkc luaK* wvre eWar 
and ao alxlowiiwt alimirmaStjr or tendemett wat 
aolcd. Tlic rvtulltof pelvic and rectal csaminatiiHit 
were within nornwl Kniilt. Ncurolo|>ir eMiminution 
revealed tynwielricany equal hypnactive deep 
icndtM lellcMt, normal tentory reaction, motor 
power and cnurdinatiiNi. , 

Both thiMkIert and knees were tender bi |inl|Mliun 
and ^Ml motion^ but no Kruft almurmaliliet were 
noted. The patient clauaed Undernett upon 
palpatiuo of her dorto-himliar t|iiae and noted 
pain on Iwadinx at tin; wairt and on Hraiaht lea 
raitina. I’mture over the kma ‘ bones eheited 
nuderately severe |win. 

• Laluiralory daU im-hided a normal while Idocid 
cell omot and dilTerenlial, a hentoaluliin of 13 am* 
per cent. A urinalysis showed a tperirw amvity of 
1.030 and a Uacc of albumin, it wat wtlierwise 
within normal limits. Kesultt of Maasini and 
milbalin flocculation tests were acfalive; thymol 
turbidily wat 3.1 units, fauina bloud tuaur X3 me. 
per cent (tcchnicon), total proleiat U.S aid. with 3.0 
am. of albumin, Mai cbolnterul 313 nig. {wr unit, 
aerum calcium VJI mf. per cent, aemm |ihu»|ihi«Mit 
M ma. per cent and alkaline phosphatase ItS 
iiwdansky unitt. Lotex fiautiim titer was lets than 
1:30; protein clectru|ihoresit revealed a sKaht in* 
create in aanttua globulin ami aerum transaminase 
was 03 Sama units. An electrocardioarum wat 
within normal limitt, at were rnentaenoarams of the 
' ' gallbladder and the u|i|ier and loarcr gastrointestinal 
tract. A chew ruenlaenogram dhcluscd empliy* 
aemalout hing iieldt, artcriutelerutic changes in the 
aorta and a sliahlly enlarged heart. X-ray films 
* of the thmilders and knees revealed marked gen¬ 
eralised demineralisation of all Ixmes with marked 
osteoarthritis. Kuentgenograms of the t|iine dem¬ 
onstrated kyfihutcolioMS with anterior sli|i|iiiia of 
the seventh cervical and first dorsal vertelirae, 
eotla|Mc of the fifth dorsal, ^r it, second and fifth 
hnulior vertebrae with iiiarkeu uotcoarthritis. 

Shortly after adiiiissiun, the patient had a 
spontaneous anterior di*locatian of the riabt 
huiwms which was rerluced manually. With 
local cleanting, and tiie aduiinistratiun of liaeitraciii 
and bydrucurtisime (lintiiicnt. scaling and cracking 
of both legs seemed tu diminish, but tlie ulcer on 
the left Wg failed to heal. Tlic edema ami crylla-ma 


* Total eabeics l,07fl. 
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in the lower extremities subsided with bed rest, 
and tlw |«lie«t eras fitted with a hock brace in an 
attemtit to relieve amuc of tbe pain associated srilb 
la.-r verteliral cam|ireSMim fractures and iMicu|iorusis. 
Ilesfiile refwuted disctisaiims with the |mtient, she 
refused tu change lier dietary buliits. 

In late Oclnlicr tlie fiaticnt wiu transferred to tht 
Oaivakscent I’nit of St. Luke's lliM|iital, where 
tlwse findings were mited, ond a small firm mass was 
|Kil|iated in tier left lircast. The striking asviciation 
of her physical aiqicaranee, dietary haliiu and 
clinical cimdition suggested tlie |iosMliilit.v of 
clirunie hy|ier\'itami?iosis A. Aial>*sis of her 
dietary history retvaWd an average daily intake as 
’ outlined in Table I. 


Taolsi 

Summary iif l>any Dietary Intake* 

I'rulehi. 75gm. (I5^() 

Fat. ■Wgm.fin^;) 

Carbohydrate...'. SWgm. (tI7^i) 

VHamin A hi fond eraaiuined.It,7l4 1 L*. 

(•Mirmal SpflOO 
I.U.) 

Vitamin C la food m o M i med . 34 mg. 

(aormal M 
mg.) 


The'iwtiedt suted that die had Uken numcroua 
vitamin pre|awalions daily, inchiding the hoo- 
pitaliution period, fur at feast eight yean. These 
included 33,.‘t33 I.U. of viumin A, 4U mg. of viUniin 
Di. and AtNI mg. of vitamin C, and were supfite- 
menled from time to time by tlie fiarmtcral od- 
ministrotion of vitamin Hit and vitamin |ire|airalions 
preseribed and/<w administered during hospitali¬ 
sations. • 

Hie scrum vitamin A level at this time was IU3 
pg. ficr cent (noniial 3li tu 7U pg. per cent) and 
M-rum carotene coneeulratiim was 37.7 pg |icr cent 
(iHinnul UNI Ui 3tNI pg |icr cent). Subse<|uent 
fulMuaUra- data included a bkiud urea nitrogen of 
If mg. per cent, serum s-itamin C 1.3 mg. per cent 
(mniiial U.4 lo 1.3 mg. |icr cent), inotltfumliin time 
14 seemidt (lUti fwr rent activity), (irutein-buand 
iodiiic III.M pg. with total iodine ci 11.H pg. and Tt 
n-sin u|>tuke of l.4t» (mirmal range «.K3 to I 3.7) 
(wmie nf tlie |KilH;iit‘s vitamin |ire|iaratiim con¬ 
tained iodine sii|i|ilemctits). Scrum triglycerides 
were I3U mg. iwr rent, 34 Imiir twine, fur creatinine 
7i'>.H mg. |ier 34 hour volume (mwmal 13 to 33 mg. 
|icr kg. body vreiglit per 34 Innws), creatine 47 
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mg. per S-l hmire (noritMil k« than 1(10 mi;.) amt 
alptm amino iiiUuKcn l&l mg. per 54 hmira (a<M«ul 
04 to MKl mg. |wr 21 hours). S|iinal iwnrtiirc 
rrwsiUil ch*ar sfiiiul fluid with |av»ture itt IW iiini. 
tJ mi'liral ffiiiul Ihiid. Cell c«iunt, |vo(eiii ami 
enihmial gold uptake arerc nornwl; the s|>iual 
fluid nlaiiiin A kwl was acm. 

During the intietit'i hospitaliution. a mam- 
imigruiii rcvealetl a himII density in the lower margin 
of her left lireust ami slie was returiKsI to St. 
laikc t I lfM|iital wiicre a left radical iiiastectoniy 
was iierfnniK-d with api’ i c«nu|4ete renutval *4 
an adenocurcimnna. , viUiniii ihtTapy was 
sto|i|icd and ow the ensuing two nuNitbs Ilwre 
was a striking change in (lie |ia(ient's rlinicul status, 
1 'Ik- skin rieureil, (lie ulcer on tlw leg U-goii to 
granulate h-r tlie first linic in almost two years. 
e<Misti|iatinn snlisiiled, lioily hair increased, heail- 
aclies ceased and tlic lutient'a general afTcct iin- 
fwwcd. At (lie iwcsent time, altliough the limic 
|uin has cteured, liark |iain ami shouhler imin 
retnain as (he most •igiiifieHiit coui|ilaiiUs (irohalily 
due to the CMnitresainn fractures and osteoarthritis. 
.Senim vitamin A level was 80 ng- per lUU ml. 
and carotene level I3!f «>. per lllfi ml. sia mmitlu 
after eewution uf vitamin A (lierapy. 


COMMOm 

’^This patient liad nmny clinical synipUnmi 
and physical rimlings suggestive of clirmiic 
hypcrvituininosis A.*"” Although her daily 
intake of vituniin A may have liccn lets tiinti 
Ok iiiiniinal value of fi(l,iN)0 l.U. per day whiHi 
Stinison** cotisidrnt ncccsetary to cause this 
clinical condition, it is possildc that this 
patient's neurotic sUte interfered with her 
aliilily to relate to us her actual daily vitamin 
ingestion. Asktc from this supfilemcntation, 
sIk was receiving ahiiost twice the daily n- 
quirvmrnt of vitamin A in lier dkt'* Her 
skin lesions, s|)arse hair, refraetoiy stasis ulevrs, 
bone pain, hradaclws, abdominal pain, cmi- 
s(i|)ation and pvriplKral edema all disappeared 
enlirely or diiiiiiiishvil with cessatimi of exces¬ 
sive vitamin A iiilake. Tlic scrum vitamin 
A level, whidi was cxtrciiKly high wlien sIk 
was first seen, returned toward normal after 
withdrawal of vitamin A suppleniciilation for 
six months. TIk xcto vitamin A level in Ok 
liaticnl’s spinal fluid cannot be evaluated 


since to our knowledge no previous measurc- 
nieiiU tA this type have been performed. The 
minimal syiii|iUHiis of central nervous system 
invulveiiKiit that she manifested, compared to 
those in soiiK of (he eases previously re¬ 
corded,may be related to this trro level 
There was no evidence of significant muscle 
wasting as indicated by the relatively normal 
urinary levels of creatiiK, creatmine and. 
alplia amino nitrogen. 

This is the ninth ea.se of chronic hyper- * 
vitnminosis A to be rqiortcd since Josc^ilis 
din-cidl altciitiiHi to this entity in 1944.' 

SiNiK of Ok cases have been diagnosed Iqr 
cliiiirul signs akme, while others have been 
amfiriiKd by the clinical course following 
withdrawal of viUmin A supplementatkiii. 

OOkc cases have been confirmed by the. 
mensumiKiit of serum vitamin A and carotene 
levels.* *-" Unfortunately, because different 
metliods liave been used, no comiKirison can 
be made of Oicse values. Although the highest 
scrum vitamin A level, was recorded in the ~ 
case of Soler-lkchara and Soseta," we believe 
Ok iiKlIibd employed by one of us (O.R.) h .* . 
Ok most sfKcific and accurate one availabl^^'* *« 
and indicates a definitely elevated level ^ 

Due to Ok kick of awareness of the eondition 
aiMl poor attention to reconling dietary 
histurkt, in many of tiK previously leeorded / 
cases lung iieriods ebpsed before the correct 
diagnosis was cstabKsIwd.* This leads us to 
suspect that many patients, in partieubr food 
faddists awl many of Ommc diagnosed as being 
psyelHMKurutie, may be afflicted trilh hyper- 
vilaminosis A. Clinical exprrs.sion of this 
disease is noted in the integument, musculo¬ 
skeletal system, gastrointestiiuil tract, central 
nervous system ami hematolugic system. At- * 
though (he onset is variahb, it is probabk that 
the execssiw intake of vitamin A must persist 
for from eight to tarelve months. Stimsou** 
believes (hat ingestion of S(l,fNIU l.U. of vitamin 
A a day as supplementation for eighteen 
months is (Ik minimum requirement for the 
prodiKtiiNi of s)miptoms, wlwreas Gerber cl al* 
report that at least 2,I1(K).IJII0 l.U. arc needed 
in a single dose to cause acute s)rmptoms. 

Ibtknts with bypervitaminosb A can pre- 
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•ent witli • wide •pcctnm of itiKm oimI qrin|t- 
Umw.*'" PoUjeiie, nodoMe wid kthargy are 
conuMNi pmcntiiiK compkiinU and an HHUuItjr 
acoomiMuiied taie or mure of the foUuwiitK: 
abdoaiiiial di^roiiiforl, bune and/or joint 
pniu, ecvere tlirubliinK heocbdies, in«Niiiita 
and rcstivasiiess, ni|{bt swt-uU, Ium of body huir 
and/or brittk naib. Rarer ayinptoina incliaic 
consti|iatiuN, trreipibr nienwnt md emotional 
lability. Confirnwtory evidence gainetl from 
physical exaininution inclodes the low of 
eyebrows and otIaH’ body liair; dry, scaly, 
roiish skin arith braamy dvM|uainatiuii; fie> 
ri|>heral edeuta with |ietccliial-like lesions; 
mouth fissures and yellow waay piKmentatiun 
(due to caroteiaiid deposits) particularly in* 
volvins the auks, pabns and nasohbial foltls. 


.013 


qrstem dtscusa.'* <My a oompku mttriUonal 
history may disduse the patient's underlying 
prueess. *rreatment consists of the witluh-aaral 
of the oflending agent and appropriate sup* 
portive care as imiicated. 

SUMMAar 

A patient arith clinical h]rpervitaminosh A 
and eks’ated serum vitanrin A and carotene 
levek is |irescnted. Many of her signs and 
symptimis arere typical of this entity arhkh 
aras discovered after obtaining a compkte 
dietary history. The intient's condition im¬ 
proved fulloaring cessation of vitamin A suppk* 
mentation. 

t 


i » 
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Although tlicse patients sometimes have an 
a|>|iearance and history suggestive of hypo¬ 
thyroidism, they often have esofilithalmus. 
Pundal changes of early inpilksleuw and other 
signs of inenused intracranial presourc have 
been noted and are proltably secondary to 
jnerensed formation of cerebral spinal fluid.’ 
.Lymplndenopathy and be|iatospkiiomvguly 
have also been observed.*'** Abnormal iilr- 
oratory findings indude onemia. hy(mpn»- 
teincmia, hypofirothrombinemia, increased 
total blood Kpi^ increased serum alkaline 
phos|ihatase and increased urinary ealciiiui 
excretioa.* 

A low basal metabolic rate is often recorded. 
Wo tyfiical bone lesion n denKMistnibk on 
roentgenograms to explain llie pain and 
tenderness, altliough oocasionally periosteal 
overgrowth may be noted. ** 

Diffctenlial diagnosis can include almost 
any cfaroiiic debilitating disease or psycho- 
neurosis. Diseases associated with yellowing 
of tile skin, such as Addison's disease, hy|io- 
thyroidism. Jaundice ami licmosiderusis, shunhl 
be considerrd and abnost any ty|ie of central 
nervous s)rst«in disease can be inimickvd Ijy 
hy|iervitaniiiiusia A. 

The s|iectruin of this condition and the 
availability of many vitamin preparations 
require tlic pliysician to nuintain a high 
index of sus|)icion when confronted arith a 
patient who has an unex|tlained miiltipk 
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Liver Lipids in a Ct 
Hypervitaminosis 


R. P. Kiuvm,U.d.. ra.D.* 


•m, Wt wife lUltd tiMt ke iMd hum hi cmliMt 
hetUh. Ap»ftL-^tfactM(fecordcdhillwiiifdinl 
MsUiTt* kmwn by aw wm th«l h* had uJua 
8C,00n I.U. of v^Uunia A daUy for the past smatcco 
y«anb(cauKlictliaiightUwas‘‘eoodforbim.*’ A. 
review of his dietary habits revealed a balanced food 
intake arith no cvidenee of food faddisaM or nccssive 

tatakc of thoie foods fii(h ia vitamin A or iu pro¬ 
vitamin. A earefid review of the recorded history 
and physical cxaminalioa revealed none of the 
ciassic sipns and symptoms of vitamin A toidcky. 

• The patient died on the ciphth hospital day. POst- 
' mortem cxamlnatioo eonfirroed the clinical diagnosis 
of cmhral vascular accident and arteroaderotie 
disease. . The liver showed no gross or microscopic 
evidence of disease. 


B aaoBN and Kucb have icccntly saai* 
maiiacd the pertinent Uteratiirc dealing 
srith acute and chronic hypervitominosit A.' 
The dinkal signs and qrmptoms of toxicity in 
man have been srell documented but there is a 
sparsity of data' on the biochemical effect of 
excessive ingestion of this viUmin. Since 
vitamin A is stored primarily in the liver as a 
Hpid-likc compound and since it has been in¬ 
criminated as causing fatty ackl infiltration in 
the retkuloendotbelial c^ csfiecially the 
Kuptfer cells of the Uver, when consumed in 
large amounts,* it appeared worthwhile to in¬ 
vestigate the effecU of prolonged ingestion of 
this vitamin on the various parameters of liver 
lipidsinman. The present case is presented for 
this purpose. 

MPoaroPACASi 

A seventy'aiac year aid. married. vdiHe man was 
admitted to the UaiversHy Hospital in October 1004 
because af a cerebral vascular accident that occurred 
an the day of admtssion. Prior to the present ill- 


i CHUnCAL MCTHOOS 

Immediately aftr' death the Uver was removed, 
washed free of blojd and sectioned for chemical 
analyses. Liiiid was extracted wHk chloroform- 
methanol.* The lipid extract was analysed for vitsk 
min A content* and the various Hpid components 
were separated by means of silicie acid chromatog¬ 
raphy.* Due to the contamination of the cholcstcral 
ester with vitamin A. it was necessary to determine 
the quantity of this esterified sterol by the Leibcr- 
man-Burchard reactkio.* The types of fatty acids 
esterified with the various lipid fraetinns were deter¬ 
mined by gas chromatography.* 


Prom the Orpoitmeat af Btoebemiatfy, West Vir¬ 
ginia UniveraHy Medical Center. Margaatawn, West 
Virginia. 

• Prafrssar and Chairmaa. _ 

TWs study was supported ia part by Grant HB0629i 
tram tbs Katianal Institutes af HcaHh. 
















Knuin 

The Kv^r erriched i;i75 gm. end contained 
cm. or ^dunlin A. The concentration of 
the other lipid cotnponenu exprcmed on the 
boM. of grains per UK) grams of fresh liver were 
3.85 (total Upid). 0.80 (neutral fat), 1.50 
(phosphoHH). 0.113 (cholesteiol ester) and 


to tosicity as to the amount ingeate 

Cei^inly on a toUl inUke basis this subje 
had consumed a suOicient amount of vitamin 
to have produced toxic effects. Perhaps. ho» 
evw, toxicity did not develop due to an • 
quired tolmirce or a compensation which ms 
have develojied because of the prolonged, ei 
«*sivc ingestion of this vitamin. Until « 
undersUnd the metabolic effects and meUbc 
hsm of this vitamin more thoroughly, the res 
»<m for diffei cnees in individual susceptibilit 
win remain unanswered. 

The storage of this excessive amount o 
mtamin A appeared to have had Kttle or m 
effect on the concentration or partitioning o 
the various liver lipids. The total hpid con 
wtration and the amount of the various lipid 
fractions in this cax compare favorably with 
report^ values for normal human liven.•< 
Tnerefore, tliese hndings do not support the 
view, tlttt hypeiviUmiiiosis A is associated 
with an increase in liver lipid.* 

storage of excessive amount of viUmin 
A, however, does appear to influence the 
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HypenriUmiiMMls A 


ii«cr*a way of dHoRifjrhix cxemivc amounU of 
vitMiiiii A.* This qtmtioR win renwin un« 
answered until the *'|>by>into{ic active” form 
of vitamin A is estabtikhed. 


•UMMAar 

Tha InKvstkm of 5(MMN) I.U. of vitamin A hjr 
an elderly adult for seventeen years did not re> 
suit in obvious sijpis and symptoms of vitamin 
A toxicity. The total Kver cemtained 5.4 gm. 
of vitamin A. The lipid content wras writhin 
normal limits. Palmitic acid wras tha major 
fatty acid in the various li|iid fractions isolated. 


aenasNcis 


1. Bsaesn. A & and Rosls, O. A. Hypervltsiaiaa 
tbA. Kraortefacste. Am.J.aim,MtatiHm, 
Id: MS. IMS. 

A Josara^ II. W. HyperviUmiMads A and cam* 
tr a rmla. Atm. /. Di$. CkM., 67:23. IMS. 

I. Paum. J.. Lata, M. and Srantav. O. II. A A 
sim pl e antlwdlar tin Indatian and pwriAeatlawal 
talal Hpk-'s fram aatmal t i ssaes. J. 5W. Otoa., 
8M:4t7, IM7. 

4. May, C D.. VuctrAa, K. D., SCcCataav. J. P. 
and AtUN, J. H. aiaieal studies af vhamia A 
la ialaals aad cMIdrca. dai. J. DU. CkOd., 86: 
IIM. IMO. 




/, 


•v.- 


•» • 
/ • 


yyH 

••• 

* .• i 


«7 E317 


A Ntuon, C. H.. Btaa. I). St. Dotamt. T. a and 
KaatMa, B. P. Lipid cliaaon In eardlic hyper* 
traphy ns mrasared liy silirie add ehranwtac* 
raphy. Am. J. PkytiM.. 304:367,1003. 

A SvNoaaMAN. P. W. aad BvMBtxMAN, P. W., Ja. 
Lipids aad the Bicraid Hormones in Clinksl 
SIcdkine. Phiiadelphia, 1600. J. B. Lippin* 
cott Ca. 

^ 7. Swtu., L.. Pitta, H., Ja.. Scuoota, P. A. Ja. and ’ 
TatAi>wau.,C.R. Lipid latly acid campositiaa 
al several areas of the aorta la anhfccts wkh 
Atherosclerosis. Prmr. Sm. Emper. BU. tf Uti., 
IOS:0(n, 1600. 

A lAismcn, P. J.. KaAVat, R. P.. Latv, V. a aad 
BAtNtrr, H. L. Asymmetrical ineerperalion af 
C* acetate inta A.caroteae biasyathesised hy 
Phjtmmytn WsSrifmiaat. Prar. 5sr. Btptr, 
Bid. tf Utd.. IM:4<I4, 1603. 

A Sfooaa.T. ViUminA. Amsterdam, I6S7. Mae* 
vicr Pub. Co. 

lA BooANBtv, M. and Bopanskv, O. Bioeheadslry 
af DistBSts, Sad cd. New York. I6SA SCae* 
miltaa Co. 

IL Takamabhi, Y. and Tanaua. K. Gas-Chroma 
tatraphic Analysis of the Patty Acid Csmpssi 
tioo af Haman Fatty Liver. J. Bitfhtm., 46: 
713, IMI. 

lA POTTtaMAN. A and AMMtars. J. A The eampast* 
tion af Hver vhainin A ester hy liver mkra* 

. .sorncs. J. BUI. Orm., 236:4077.160t 


> 


4 I • 

• « . 


. .\! 


•V 

s 

• >< 


6 

• \r 


V 


•J 


. I ‘a. 

t I 


I 


t 

'A 















s 



E3t8 

f I 

I - 












8>SS«s 


tMtfe 


udik4d«; 


































































^ i 4-1.5 5. 


iiii 

t "'vifc t-ct ® s ^ 

: “-21 >-2. 

32** *3 P** 

I ^'’8Ag-|s>e 


•11 .1 

f #. '.rs 


H?.|l f 

^ ‘5 .? ■= ?. p I 

.“ 31.5 1-3 I 

iM\U 

*9 w £ S S i* 9 

l-^|.6ls5 

• -S » T s= VJ& 
K-g *. T ■« -3 3 

|=I| 1 ’J 


2 & r ^ 

8 .^*3 Js* 

2 


Hl'mt 

l« i'll Pi 





T 






























































1 ll 


s f-*- 7 id 

i | 1 lj 4 * II 

kniii \\ 

"=2|*I4- 22 
► f i |*»'^-|-^ ■ J 

i?}fi!<a 

i!:i!l!i! 


S .13 f 

4p 

1 

P2*l 


’ i 

t y^i'-a 

tl iS •• •• 

^iili 

i it- • 

•f 

I flP^ 

I ij if! 

f liJ'i 
s ir «•» fr ? 

J UVi 

I jfi^i 

e - «£*« r 

J J 5 S«5 “ 

! 

:| •!«*<? 

4 ■'* J • a 

ll-ri‘^.1 * I-i 


tl ts 
Jt 


lli 
! fi 
1 IS 


ii 2 

1 


L i £ 

“ A 3 


Ifll 


i 3 i - ; bil 

s«1.2 j x*i' 

i2#8f 4 

4 :sf 2 ‘?--5 


j|ijJ 

•jya *.£ 
j * I * «f< 

“’If?s 


?8jil 

mn 

tj 

11 


J i!i| |^2l 
1 jyi |ii i 

I^xjsj dl- 


ggxi*! ^js- I 
•sS/jSj --gjl I 

fc7l fi-a, I « I 


i t: !t si If i; 






■i ** 1 *» 

s 3 I 

mi » .-J 

11 n 

i J i 

I ]m 

i { i 5 < 5 

6 Utils 
I ?-lUl 
j 

J fi e a ^ I •» 

^a'l jJUi 

:^!j!ji/l 

z Ik t i . 


E324 




llll 

i 

li£?« i 

|f|l 
In ^ I 

llll I 

riti 

f 11 

i|£|| 

M 

llll 


|l ; »i;.*«if!p 


Mi 


‘?ll-ir$' a t'i 


nUH 

* 1! S •?■» 3 
I 3 J ** ^ 3 4 


! 1 


C 

2 ImIIii 

I 

B 1 ^ « • 


f'fsil- 

tl li 


is] I 
! 

f ♦• *S -ff 

3 

21^?.] 

ii 

‘di> 


II n 

i| S I 

’ 1 
^1 ‘ 1 
I ® < is 
jm I -Si 

ii|l| 

^4i 3 dj 

il i !l 


ijl? J «^«s|11»5|l‘l4ili mMLUU :82 till 




^ I • A. 


•. • 






















/ 


I 




AMERICAN JOURNAL 


OF 


OPHTHALMOLOGY 

THIKD series founded BV EDWARD JACKSON 




VOLLIMK 50 

Jui.Y-J)i:n:.\jii|.;u, 1%0 


editorial staff 

Debuick Vail, Edilor-in-Chief 
Fkancis Hkku Adlkr, Cousulllug Editor 
Alan C. Woods, Consulting Editor 
Bernard Becker 
William L. Benedict 
Frederick C. Cordrs 
Sir Stewart DuKk-EuiER 
Edwin B. DuNriiT 
F. Herbert Haessleb 
Parker Heath 
S. Rodman Irvine 
Bertha A. Klif.n 


James E. Lkoensohn 
Donald J. Lyle 
William A. Mann 
P. Robb McDonald 
A. KinVARD Mal'menee 
Frank W. Newell 
Jqhn V. V. Nichol'^ 
Aixikrnon B. Reese 
Phillips Thyceson 


Chalklev. tfannsrriri F.dUor 
Mhmeo Skinner, Advrrtumg mid Business kfanager 

* COLLABORATORS 

Ww vxAN* \\'u^ c'cAtrJLirr '/eL^'T ""J"''"- Svi.van n«ANnoN. Hnnst.m: Iames 

Rav K. Dai, V. Honslon. in E ' C a,.la„.,x. Binnin„li. 

W/ Uuis; David S,.o< h. Oiir;*,., To^.v I S^rn ri,V. v T \ T. P. 

Cct,forma; A. Urrkts-Zavaua. Jr.. cirrfoK',4rSi ' ^ TiivcrAON. San /, 

Published by the Ophthalmic Publishing Company 

664 Norih Midii{'ati /wnuic, Chicago 11, Illiiiois 


E326 











I 


iw m f»»ur 
••••I JN^Urior 


(a) 

ply in one in 
r in «4ic lo 
werlca. 

|l«»l MlarLfi; 
|ei«k rruiaiii 
|nl firrett.it; 
ninwreni 


ZO |HT- 
|til <luriiif> 
tTiiiK’nIi- 
vc rcas- 
njr. I)ia- 
Itaraccti- 
ks. TIk 
|y is per- 
'aiii niHj 


led with 

f 

0 treat- 


lot pre- 

1 

t 

fistuliz- 

f 

has a 


lamber. 

^ 6 

vision. 

( 

1 

itis has 


ic pre- 

1 

md so 

1 

unilal- 

( 

pil, no 

( 

Mily a 

1 

1 

com- 

1 


«himr 
hi IIh' 
B>f two 
an.-! 
kill!- 
ixlril 
ill'll 


NOriCS. I ASI-.S, IN'STKIIMI.NTS 


liy an Ojililli:ilim.I.i;;i<i in amnlier «ilv ^V.^ ||h- Ii-i 
llirrc ve-ai * he h:..| !<..,! fn e of .-.Mai I.,; a.Ml ih.I 

“I iH-ennl^-r. 

I '.I.', lie l.;« lawv ,|,,v* dvllinx aiHl w..rk„| „Hr.( 
rM-nin,.,. .t;„ur l«nNh. !lr ..|w, Um\ a .Kl niil, 
III Ir.iftir |o :ui.| fi*,,,, nork. I lir^t viw him 

UxeinlK-r KUh. ihnin!.; an allaefc. 

l-.aa.nni.ili^, ^mcl: OS.. ...iM iniirlinn. im. 
‘jnn ^ nnn. lip, e„nHr.-,| cilmKi. ,|.n, .aoicrio, 
.iiamher. In spile of sKxrrinc Uin- rnt|.lov«! no 
ki-raln- prefiiHlalM were seen. I'il.K-n.ine (four 
|s.Mrml) was ,r.ven. The tmsi.., n.K-i.ulcd 1*- 
inecn 31 aiHl 24 nun. Ilg for iQ .Mys an,I .a fen 
line fccralie priripiiaics ncre seen. .Siuhlenly llte 
icnsaa. fcl! lo |2 ,o 14 mm. If;; ni,h .lisa,Ur 

1 ■ “"*'«• clill 

nol nv hIkh inlocarianr was slopiKal :,ikI a ilark- 
f«an lesi was iKJRali.x, l*ilocarpi,«. (|„„ ,».rr„„) 
niKhl and innrinnp « as jireserilwd * 

C)n Fehnmry IS 1057. ihcre was a rcenrrcnce 

hllkiu^l IiilcKarpiin., This all.ick 

ffdlone.! (MIC ami onc-lialf hours after a car ac- 
fHlcni. He h.id used pilocan.ine dro|.$ se\<ral 
iMifore 1 saw him. O.S. signed mdd [n- 
jc^lwn. no corneal edema. i» keralic precipilates. 


16 .') 

an .1 a lensi..,, of 25 .. J|,;. A few fliw ker.ilie 

liri.iiMl.ti.^ n,.,e ,v,,„ .pi,^ allink 

Wii. <<Hn|>h'l<ly ,n.r in a n.-ek. No (•o'.leihir 
«yn.N htas f„i,nr,|. I .,,|„win,r this all.iek Ihe im- 
lien, has iiM-il no ami ihr U-iisiiMi Ims re- 

nianK.| Imn.s,, h, ,x „„„ ,,p 

liftos 

in O.S. 11,ere were (line fnie I.eralic ,ir.Tipil.iu.,. 
l.n.«Mi .y nnn. Ilg, J|e ad.nilled worrying aloni 
" icnsimi 

• •ay .Will, O .S., Uii-.ion IS irnn. Hg. No all.acfcs 
iM\e rKcnrrcil since llicii. 

' J 

SuMklAKY 

Gl.iiiconialocyclilic crises ,nrc briefly re¬ 
viewed, classified, .and dc.sci ilxjd by Posner 
and Schlo.SMn.in’s cril .ia. The Ircalimnt 
and diflferential diagnosis arc summarized. 

A ease is jircscnled wliicli .suggests lliaf ner¬ 
vous Iciisioii may l>c an eliologic factor. 
Medical-Denial Iliiilding (1 J. 
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VITAMIN A intoxication 
C iiAUhra A. Tu«t2, M.D. 

AND 

Arnoij) I. Tuitz, M.D 
ffnv York 

Tlic use of Vilamiii A in llic treatment of 
"c has long been cslablislied. An occa¬ 


sional case of intoxication has been re¬ 
ported in the literature.* 

Case RKrokT 

A I 7 .yrar-^d !«>• consiilicd us in Jamwry J 958 
^B^a history Of headaH.es blurred vi.i;,, a,„i 

•OlisTT, T. K., Jr, and Havener, W. H • F\e 
irMiiifeslalKMK of thnaiic vilaniin-A inloxicalimi 
A.M.A. Arcli. OHiih. 60 : 19-22 (July) 19 . 58 . 

ONL'f COPf 


X. . 













NO J ICS. CASKS. INSTRUXIKN I S 


nf nrroni- 

<»y fit'iici.il i.ul.ttsc ati^l piiiis iti Ihc jfviiM. 
/,• OP. I,.„| I.c, n pri ^oiif MIC vM-t k prior 

<■’ "■•'S • !>n'l iliiii .iikI .ip|HMrp<| dis. 

IIk vi'-ii.iI .h iiily \v,n KMv; J 5 /J 0 

/,J~ I.id? wi-rc luc.ilivp .iinI Imnic om'l. i,| « Kuml.’ 
Jlnrc wn% i»o inii.. |p imlmlnmc. Slillamp inirrus- 
ropy rcwalwl iki p,iiIi..loaic cniMlilNMi in llip conira 
>r lenses. hxaiiiiii..ii.„, „f ||,c r. v< alr,| siitall 

iiscrcic su|H-rriri.al tiuiiurrli.-iRcs lliroii^'lioitf ilic 
^liiia of txjlli eyes I.iu inorc nwrkp .1 in ihc rielif. 
Hie nppenranre of iltp vasenlar tree was noinuil 
I licrc was parly r.l.-ni;t of the 'eft disc. 

3 ” "C" '"I'l l»c lw«l hcpii 

aking ZOO.nOO iinils of vitamin A daily for 18 tnoiilhs 
or acne. 

Viiamin A sva* dist-iHilinncd. .Symplmns gr.-idnally 
isappeared and wiihin I0 d.ays vi.rion returned to 
0/£3 m &icIi eye, tlie clema of iIm; left disc sul>- 
ided, arid only an ocrasiond discrete licmorrhace 
Jward the pcripliery remained. 

COMUSNT 

In addition to the symptoms and clinical 
igns in our ease, vitamin-A intoxication 
III prince exophthalmos, increasctl in- 
acranial pressure with chocked discs, loss 
[ enlarjjcfl spleen and liver, skin rash 
ith desquamation and aitencous piginenta- 
m. 

525 Park Avenue. 


L _ 


CROSS-ACTION 
NEEDLE HOLDER* 

Robert E. Hartlktt, il.D. 

, Lae Angeles, California 

riic cross-action lens capsule forceps 4ias 
:ome the instrument ot ehoicc in its line. 
r«iuircs only a light gracp by the operator 
ring the delicate maneuver of delivering 
: lens, and the jaws of the instrument can 
ily be opened without shifting the posi- 
II of the fingers. The same reasons 
wnpted me to design a cross-action needle 
dcr. 

rhe cross-action needle holder has bc- 

From the Dpp.irtiiiciit of Oplitli.ilniokigy, Wads- 
1 VpliT..ns Ailniinisiratioii Center, 

**vr of Ophlli.'ilmology, L'liivcrrily 

.alifoniia Mcdic.-il Center at Ju>* .Ain;clc». This 
•ui^il it a»-ail,d.|c at Slorx Instrument Com- 
haiiit Louis, Missouri. 


his. I (narllcll). De.sigii of cross-aclimi 
liccillc liohicr. 

come practical only since the advent of the 
newer type sharper ophthalmic needles. Too 
great a spring action would be required to 
grasp a dull ncctllc firmly aiul push it 
through the cornea. Tltis in turn would re¬ 
quire too much force by the ojicrator to open 
the jaws to release the needle. 

The strength of the spring of the present 
instrument is delicately balanced to hold tlic 
needle without rotation or sliding during 
corneal or scleral surgery. Yet it is not so 
strong that the needle cannot be released 
without undue effort. Figures 1 aiul 2 show 
Its general design. It is slightly larger than 
the Paton and slightly smaller than the Cas- 
froviejo needle holder, measuring 12.S cm. 
in length. Its design permits it to be held in 


Lr'' .'■ •' 
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I wo w. iys (ligs. ! 
II. ill'll ill I'igiire . 
ill reilaiii riuii! 
-I'ki.il sntiiH . |i. 
iii'litiinriit is IhI>. 
the j.iwn I'liiivrii. 
Inws llie Miigi'oi: 
|M>sleiioily ivillin 
•III awkward (losii 
1001 (tiiyicy Az 


r RECESS 

DuPo.vt 

Hid. 

For the p;ist so 
rcccssioii foree|)s 
sign. The forcep- 
niiddle and iiide.x 
for thumb action, 
form, have four 
facilitate the pl.ac 
five projections f~ 
upper jaw that fit 
openings in the u* 
thereby insuring ■ 
tendon. .An exp... 
jaws and if one 
they may be lorke 
of a knurled set • 
is 111 the uiilockv 
c.atily o]>ened by 
button. 

I have found 

• From iIk Dcpai-- 
<al Colli-v'c of Virjfi.- 
Ilic M.atalene Surg;... 
'IK-CCsMXl to II Q. _ 




1 ^ n^si'llen). This view illiisiraics a way of 

lioIJiiig ilie mstrimuait which it parlicitlarly con- 
vement in certain circuiiittancca. 


j I'ii:. I (Guerry). Re. 









HYPERVITAM!N0SE a 


t fiMM. M « mtfpaU ^m'imi ggcit JttSLmlitA _ ^ •«<■*■«, mIw 

Atfytff cttt0 tttupouiiom, U^m /t M i^l f€$vilMmt 4ht fwchtfchgg t*pf- 

//wtiM orfM/f. 1 ^ ■Tt^gTL.r.r * r-rr* ^moSu^fu 


AjtL-Znr T •T’"^ « ■• WMJMI (3), M • « 
M tiMt r*d«ilUh RaiMlcaiiM 

^N>#«qM^fcSaa:L^r■yg 

i * HHwwwA. Cn npWMnjjj « 

*Mw («t 4t Mwfc. •! 4. w*2ZIirL! 


•*•<«• lUchM rfaw la *•**• <!'*•• k 

^ •Awlm. MCM A. v«<«|&||Iwii*^J!jr‘^‘*' 

5lpi «* ■«««•«■«• • l.‘Mto«Jc«i«i fV dMai* n -- 

£L.A'Sl£Lrr^ ■■“ ■" ?"«<. »«- 

g.^'>ar.rr:.;r;*;s'„ra^r- 

^ -—a u«-. jvsrrjrss’'" 


















u rWSlE MIDiCAm. •! Dt^mbn 1M6 


V. 


«fla dn -**-*• - - ■ ^. .*"°?"****' *"*W» «iatMnlam (dm 


w - »!• «i 


>-'‘-«*^SJSiir;:iur“ * * 'r* 

~£=* wsi: r-4;jss.-s 

>-» »5i?2JSll' •”*“« *> «T*I. •<I*A.n<Udfe. 


*j|^* iMiaicfiiaiioii movcm i 
FJJVJUU^ alnlMef (Miun et « 
Mr ■apparatitwM (|iit laim 
■*2 ^ •“ ••«<««*« ••if (urmi. La 
MMkMNrnI td cminiM i W li 

MWim ihinM itM MMiart eu dM 


•e*dWr^. L*«(q(iim(aliaN dn 
m ifauUt du mi d« rdtmiiuH 
■•«. U iMu fanfuid de vita. 
I ttMikm i U uippmdMt d« 
!«« taiiKHm d« la vilawin* 
paiir iMivr catniiv tfgtf fm vm 


1 


...w w md.. u .n 

. miafaMHdMa dT^*^ ^"wren^Ttlljir rS *“ 
raduh.. CHia •• 

rndsmm rd lm.m«p pi* mniMv » 

2SwIrd« iTtli" f"''^ prtaHpalwPdiie ap 

fyk2!55S*J!5^ jrr «**.«^ '* <n. piSSJ;^ 

Ctliia rt *1 •*" *•««»•<(«« da 

■• «* (KarMr i|(m rarrmrm «« araltiand iJVaa 

!L!S r** <*>• «•• AValddcaltaa da .riaa^S^ 

yw^aeaap plm aaavrrt daaaUV, Om It -mirrinaa JTl 

Sinilr2rSSlSLra'li't * la 

' •*•. nvp^m dkn,^h^* !^i^^ 'sum I!* 

wfcHtCriSTtatl iw 

. WHf'dlnicadiMH.ialiad.aat toaimu^I^ 

•%"» - riatari«i. 

, "fault Ivt tat dlataak-allaa at Mavaal Itia -- ,.. . 

i-‘!lfta: t’lrjsrr'* *s 

f-rrMl aaar b Id 


: ^sjrjrr^rrrA—^ 

I rSLSw.T^j *^'•'7 •• '« ■d^d.^Sm! 

aatal aim •n><Wciiimt ta auUU ■ —‘i _ -.TT” — *" 

•• dm banulM^ da vilaaiiaaXuL^-!! * P»««alft 

A ffiiiwii^ Midi tniwiBM ■«-* j "*^f^**. • •fcimi Anig, 

■• iwl h m pttpil!alr« 1 mU1m«| V ^ '^^***** ^j^***® WWW 

fdril-fribtoS aIS, •• 

■• uaj^, a^^ aKattiHa U 

JrSr. a'tLT''^ -d-mpiub bd-m 

t n til iJe oampuHliut auawlr iT *' *" 

(brii i at pia t«riM« aKri^ at t *?*!*• *** ri ifcaa n tjiiga, 
bw tpm TamH lb th'dlnawM L. P^rmlin krm. Ua 

«• de 500 V.uZ> • A dm b aea, 

*• •"•«-««•. b viib. a -^.,1 _ 

•*-S^3srb ;m5 ^ 

bm da MWHTvatioa da laag (10). ttMblamrlbS^liCu'T* 

• M eaaadiri ,,», im, jaan afa*. b '“^ “* 

aa coaevllaiil b Ubbaal raUcJl dU «a*ari|B*fa 

P-rTCXtaJ.T""'"'* -* »» «•«• -fc-iS 

aat^TrSeSS «» *»*«• lb «A 

■ yS. S ««»"«bm«d M cai dialaakaiba cboa^ 

s: ea^iss:^^ 

tarn •'^"•“baiba algia-.irit aaa Mari. 

9OO0O U.I da vitaiaiBaA ^ •*'** bb 

Vde!*_ *_r*'*^ (ll).^rt2ISSdlb bSli 

imM 9 Miifadant inm W vitAadM A mu* lau l. t # ****** 
blrid, ri'Td^b rAdWUtT d-ribu.oto. daa, b 


TAatCAU L — 


la k e w lll MM . 

3i W i n miee ItM . 

H UAmIm IM« ,;. 

•^" 

•• id c—l n Had . 


Am MOmia. 


*W«.LtM 
til V.L pm 
ilt V. L .« 
iU V.I. pm 
laa V.L pm 

iU W.I. pm 


** ^** **® bd Inaadt aar la taM aa’ma >••»(• j. - 
^ .nr!t*_* ?****'^ J^dadSf r bar faJiat 

Amidjjbdban imaba. a. aa iaaffaal »M d*.^ 


-—.** dtJIbar, ^al aiaaifaii aaa daM aarilliha 

••wribhla, rhapartaaia hppartaiMba -a-.— Ty. r ^r" 
♦idka'aaabfAridIjrtammW. •••« peam 

» h iMMMa da b laama iabaaribtaaaa ad taanmAJ. d. 
"<•«» «dri ribaritaML a* —TZ ^TTT* ? * 

MM hIm MMMMaad^T^L i* ** ••MlMWr W t|» M Mtfvital 

Ziz- 


^ ( 
t > 


. . I 


a 

f 













V*’*' . 

V* * * M — 


-—;—r- - ■ ^ 

• . t - j .1 t.. .. . .. ,,i 

• HIlMg MBnCAU. « IMtiiiita IMt 


1v'’: 

3 ' 

-x^y 

y, V 


«(liMt I|M In 
MfoMniCMlMMM 
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w Inw. Nm 


4PM«Un to taMcniMt (Icrfi 
*9 Wtf «■«• d« k viiMiiM 
I MtodnM jiMin wr <« pto 


torikmia 




- y?***^^ (T) .n to.* In e* 

.—?***? ttokn tokik aiitk mt •dnitoniiiMi d« vin. 

wtoA > wh— ^ liOOO U. I. par |Mir tN utoim MpwMe. A 
***•*» •« tto# n m crikbonirm (12) 

*y^ •durrhmH aMqMli ds avafcirt 

to totopt ajan>ncaflakiaaip»75(>0U.|.parfc>naaiok. 

? * *•!*•*" da MS aaTaMi, rauunca 

r?. ?***.” * *? ’total gad at fan pat pmctka k to 

**»»«•*• I-' »«» « 


1); 


..I . • 

.•i ' 


''I-’, 


lakHaa am^ ?mZ Z-T ” T w.t par joar ea 
yaya yym Cellt dy aaa aM paa awiat $»pM€ute da 

^ <rtoalaal1a. dctorarat. 

^J to yayw da * k ^aattfea da k daw atdiubk 

kTiltMiS^.lS!, * ^^.*\ "**^‘*" ^ *• vAaadac aa 
!v* ■ 5?* ^"*J*** ■ pwphjfketiitiae, aiak aa ua| ima (n(- 

!y?* * * T '-** ««»• rekiift. Miatii dnua 

pw«fil« par faur varieni da 
IdOOOO k 0MOW U.L pan aa (itMk da SSOoTjOOO 0.1. 

^ ■ y**« ^-r!^***T ^wa nto ki dn a M caaaaa calln da Fny 
^ ItfcacA (tai, j^aagataJatiaa da k daw paar aUaair aaa adka 
ytyea H^ |to pwaa^ pra«|Ha laakun to plrf. 

« r«wt Irattral 
«»*> »-r dtonr. adartka. 

*** g ^ *"* ** * * ^Wkkioa. aiai. 
«» •« ••tolka.na, .«a. 
*? aaa raaaaafc Ca« pauRjto m raunabhn 

J ILL?* "iSrt?'* ** •••.•Mportii dklMietliaa k la vttaadaa A 
?LTL?**.-**y*!”** "“,1*;* d« IraMeaieal. to. 

naMi gnat, mtawttioa paar aaa aaaatKi rriathfann.i 

Itakla da atlaaito to dO (WO i M OOOU. I. par joaTutartw 

'TMIAAU I, •- OaalaBaa daaalaa anaaaaM ^ m aw 


P ^ y * «w» «kaa da k ailaadaa ait M!at aan 
y* T *** <«»*vatia. pablkaliaat. 11 a* daaa diffidk da 
Npaadia tana pkt k k gacMiaa paUa aa dikal da k 

Baaa kctaaia paaaial raalrtta.i A aaa fT*-1rf1tiiai„i i 
I. • k pataiM da a W aadaa A adadaMrda m d^ ^ g 

CU 4 ^ aoaipKia (30). S< ca<la <|ii.ati|d dtoan 

Ik U«,^k Wnk. nak aaa partk a. aM rriaWa. UST 

Jti Mivi^ Dct tfi»ul*lrk dt U rt»t|Wion ilot craisMi peuvcat 

^•'‘T **»-*«• » r^ktioa da k 

*"*** *“ ***^ d-«lauaiV 

tntisa. Sou* (oroM da rompriaid. k vilamioa ttt aiato. Uaa aui- 

!"‘y r Uwk rt *ai wikhofalaar. on 

aionir* aa 1»I7 dfJS qia, pour ime quaailK d-amoc da atoisa 
aqMM^aa poavait olandr ua laua taagaia da vitamioaA da 
y* * tuperltur aa laua ablcaa pour amc ouaaiiU idto- 

tWjuj^»,toioa builcuta. k p«io par In icdat dtaai propurthm. 
**“ '"•yj* daaa da artamina aul 

tapidaaiaat to phniefakMf 
d^InlMlcaliiM qa um dota plut faibla aiaii bka rtaorliva. 

aa Li^ rr?* * ^ «•«“**«• •wWa. aoui 

ETtoL^Tt*!?* U.l. to tor a'art pat. da pofat da 

^ to^oksiiiaa, aaa qiuaiiid partieultoa.a.it 4k«4a. Slait 
«ak dewto li aaw.comultoat quH t’agii d-taa talulioa 

■qiMmMio 

a. ff ad p wbaMa qua fa darda da fa -»-"-ma faaa dralt 
•• idfa fatpatfaol. La malada dtodt par Barger at Roab 
*??? *** ecrtufaeaieMi pa* prtotud da tfann dlafasicalioa li k 
^ y>M.aoaa atm imrafaia da 400000 U.l. Vavaii pa. 
M prtaa duran ^ aomUautn aaoto (29). Far caatra. da ^ 
"y* •d«»to«rre* MU* (ottoe d‘uoa tuluikMi faea aitimt. 
1^4 da provoquar aprfa qurlqur* Jaar. d/J* U, 

ttoptuum da nataaiaaiioa dha rfa aai q aa. L'aapMaaaa da llilL 
ana aa **l ua bel aMaqila (12), 

Nto ^vant daaa ratpivtar mm graada aiargt da afcarM 
dna aWrafaaiTS da Vwn 
d^afaafaalioa. Ollw aagii pat a u tr a o n a t aa rnattlHiai da 
u. L to tor aa autouai at p^ 
tortuoapdfloda a* dipauaal pat daaa oMit. Malt It. dotagaa 
«w«»*a^tqun eauraMs tout Uea (updriaart 4 aetla aaaatitA 

“ ^ 7*^'* •«* «»«»ea* aa A leur praphyUiia. 

aa ^ ******** *” *•**.• •''**“*' * *• donTtountd 

aa clmnbaat aa rapport aatra k laaa tanguia da vitamiaa A at 


■S-t • 

• •?.# r- • 


ImMk .. 

w a ni ua ii*i. 

*w wa .. 

otwr oai. 

Oa* an. 

ck* an. 


fa«a*i» im . 

T«a* m» .. 

Bfar an. ' 


on. 

M (Ml . 

> (Ml . 

■ an. 

• flOl. 

(Ml.;. 

<M| .* 


tMaM 0.1. 
Maa*a v.i. 
aaaaaa b.l 
aaaao* v.L 
a*a«aa «.i. 
aa**** a> L 
IMtW Kl. 
taaaea v.L 
aaaaaa kl 
taatM U.L 
Mata* V.L 
loaaa* «.l 
i«**te 

a lk**M v.L 

IMOa* V. L 
(lavt.iatn 
traoa* v.i. 


V. I, 

,__ . »iaM4jnrak4 

to* t* A. iiaat.i V.I- «-- . _ 

If • r ^ . T 


(Mate V.L 
l***M V.L 
laaata v.L 
***** V.L 
. aa*** v.L 
«*aM «.L 


a* Mw 
.aaa* v.l 
m v.l 

*** V.L 
ti* V.L 
M» V.L 


•m V.L 

• aa* V.L 


•M «.! 


‘ \ f y 

1 I . \ 

5 > V }. 




. /} 


’T* 

I • ■ * •• 

/ • ■» 


^ V • 


I 











fMMMiMt oImmImUm liM atMam m •iMeau paur 

w Uai w xa fc i IM ai fcw w Maw l iwvnrir paar aa laai 
laa^ wl a Mwf i aaa t kai (13). U aai M a 4a Stimtoa, awi art- 
paartaai fhaaia iaAiUlaUa faaa iataciMtiaa daaaiqaa 
k h vMMNiaaA. ank aa Uas laagaia 4a tSO U.L U Mfet 
aaaarial par ildiMaa aa caan 4a laa a ap fr i aaea prteatait 4c« 
^laOwtt caractMiHaaM avaat ^ la laaa ia af u <a a’ail alitfcti 
300 U. L1^ Ktiiratara pMiairiqaa rappatia 3galaia*a> 4aa a'jicr> 
aaUaaiOacatcatai, 

L’abiaaca 4‘aaa aarrtlallaa 4liacta aakt la taaa nafaia at 
natetkaliaa peal nai 4aula flit aipN>pifa aa partia par la 
M qaa U aalnlaaca actlva a‘«i pndwliicmral pai la vAaminaA 
aOaWaM, aiaii aa 4a cat ai<ti4<alHM. Crlia tlfirmattoa atl 
appapta par relMervaliaa taivcMa t ti faa donaa \ aa paapa da 
rat* aaa aaarrAara MBcIraia aa vNaaiiaaA. let ipaiptAaM* 4a 
caraaca a*appjral>tcal pat aacara aa aiaiacal aO, blM-lilmlqac> 
aical, la vilamlaa a dltpaia 4t Fargapltait, aialt airvicaiirai apria 
aa iaqiaitaal bpt 4a laavt. Oa tappgta qallt aa at ddditcai 
qi^aa awaMai aO la aaKabolMc aetif a M aaliaraawal allUtd 
(M.SS). 

OONCUmONS 


qalprM4a: 

^3taalqaa aa Ml 4a aMB44ra aaaOaaa* Let tpaqilOaiat 4at 
laiwft Iraaiilairn dvpcailcai 4a i!4aapa at da la iMapliaa. Car. 
^ aialadtt aa pidtaaieat..aptit aa atapa 4a coarta 4ar«a 
4a kpiiaadaa. qa'aaa laaitta da h laatiaa MracrMaaaa. 

„ ^ ■ a> a paa 4a dNfliaatat l aaa aM t B at aaka laa hnaia 4a 
nalMa^ dM radi^ at cImc faaiaal, lianait raaaiMaahla 
4a traali(« tw^a 4a la ctoktaaca. e aa tfria aat a 4'aaa (oadtoa 
priaMiarfe 4at diapiat dpipbptalrat. 

** * "*3 * 0*a 4a tappari dbaat aalM la laliiu da ibm 

^ nalaattad* iHZ 

^^‘****”» *• •'*3^ tapdriaar ft la 


aaaaa aw daa ailacllaaa d a m ala l aalqata caraaMMaa 

3* kfpaifcftidaak La prapartlaa dtMirar caatitiaai ft aa 
m Mpfurt tfm ra4alla aaa data 4a MOOO U.L par tear 
4mmt dm mil itvlm m fad A h i i m ar m me^ da trada- 
y*?*'* * t^a^A, ca atapa (aaqa'ft aaiaardlial. det affac^ 
tiaat 4ttMalafagii|act caracidri^dat par aaa kyptrlidralaia, Crita 
wwaniad att dpalraMat valaUa paar fadaiMMratiaa da tola- 
Uaat aqaaa tt t. 

ywWiqaM, cowpt* laaa da raiaciftfa idaaMIda dat coaq*lL 
aaiiaat da^wllat. ftlait aa caaitftia aiddkal rfpdier nt dMnUa 
•lla^d^daM fttra aaaitl da rapparitiaa pattiUa da tpai^^ 
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HYPKRV 1 TAMIN 0 SI 8 A hw « chanettiisUe vi» 

X tuK. Onpita thia, apparently anly 11 casaa hava 
baan ropartad in adalU."** la via* al Uia aaay 
, aeceiaaf vitamin preparaUiNW and tHaaftaninjadi* 
ciona naa af ttiaaa draga by tba paWie. amphaiia ia 
plaead oa tba importMea ^ aariiar diagnoaia and 
inetaaaad dbikal awarenaaa al hypanritaminoaia A. 

Repart al a Caaa 

A W year iM aMto fciaaaatta eatoiad Ika IVirliletili 
DM&nriL ViMMlV IlMpiial aa May tl. IMA ^ 
nil yt *i *<a a a( aavaM a > a»iiilm. la Itai. iba bad Wan Wa> 
pMaNard at iMa iaMitatian vMi a^bvaaiis al duaala 
andiffataaHaM aiM anffc^ |»T i aiaca Ibat liaM, lha pa> 
i ** aSScai^'^ w yiiaim T ia ^ la l l mi laaa lar pmafaiauia 

inHr la IM lha palimt had tm^nJrr a>aa«ltk . aWftW 
I t Wwa naf.Wa abatad Miiaa lawiiwuwaiaii aJ la aha d aal 
I . dmta al vNaada A iar Wh aaadMiaab igiaad a A l a aaatiaa 
nla im At Ma itaM, aU iiiriu la^Sr 

I Clbr a aaa H Uaa al tbb vltaada aad avaa l aally paafw a wd 

i : ' ‘^irTarmS^ naiad Itw amat al Miaae. difaM 
t ’ aqraleiaa, and MaradUani aaaaaa paW ia Wa kaaaa Nm, 
I. and afc aalda iB , TWaa l y mylian apaaa Mlataad by pain la 
bar bn* an a n l bt a a . Savatal aiaalW War. aa ab na w aad 
. , tmaaalitad Wa al bady and maip Mr dt a alapaA Tba 
4. p a il a a t bad bad b l W r ra l aar l a aaltiai al Iba Waar aaUaml- 
Itai wttb mM aaUa adtnw Iar aMny yaaia. Haaaaar , aba 
aatad a iMiWd iaerraM ia Ibia adram wMcb «d eat IV 
apand la bar anW iWiapaalia n waanraa. la raWaaiy 
NM. a (naamliaad pnwilic^ dqr. aeaiy araiiliaa al lb& 
.;.'.aUa d a mla p aA Iba ana aaaa at aaaibrr IwiqMlal and 
pbwad an a rr i ia n a al c ai aaaaaa eattiw n taWd Ibaiapy 
•ahh fNd naalla. Kawaaar, aaa il aaiai ad m tnia t fa t iaa al 
. Wa laWimtiaa ‘vaa aaa ii »aiy ta pra a aa t la ranaaca . Ona 
nMMh War. Ws al bar a v ^itaaa and Iba drarlapairal al 
britth aaUa aMaid. 

ji;. . rbyatnd aa aai i aa n an i 'd a aa W daaa l api A Ibia. 

j *- . arMla aanMM la aa aevla jwm. Tba vMal riiaa aara 

‘ . «Ubia aannal Ibaila. Sba wh marWdly ilrpiraiad hat 
I alart and a r ia a tad. Tba aUa ana aaaraa vpiih picmlaiat 

I bair MHdaa aad bad a ytI W aiab baa. Kaai^tiaa al 

M band raaa a lid aparaaw aaaaaa bait, parikaiafly a«ar 
iba lim lH iaMi ra l aaaaa. A panaiaMiad laaa al b^ bair 
vaa pmanl Maibad Ibianing al lha ayabiaw a sad aya> 
* Ibiadaaeapia aianriaatiaa 

djarWed a tigal anddyapia which had baan pwata l atawa 
!• MdiwaA A iiaL Maaalh, nanlandar Htar waa palpalila 
■ • CM baWa Wa right aadal Macgin. Tba ip l aaa wai aat 

** M Wrina at yjacaaCt H aWW aad 

■ ** IWwdaWa h aaw al Iba Ug 

pi*g|;^ ^ |jy» « ««»U»WaW M iM l i'I.Baaalatl.gC«Wminr 


Id b i^Sw* V . * ' 


? Jtt 1 m 




pal fi a l d r. M ad tr ala pi w iaia aaar baib Mbiaa. Iba Jariba 
and a aMaa a Mrilg.d paW B ilalawd aa riaa ri lW aat )* 
anUa adanaa aaaa prcaant aaar Iba laaar aBlafate* 
RaaMla al the laMcl a d cr al lha atamlaallaa vaN h 


*!5r 

and : 

Tbia 

an lor 
beadLi 
Tbor! 


Tba b aaa l a crit t aa di ag waa 41 %. Tba while Haal a. 
aaani and didartnlial aaaaa aanaal The trylhaacy M n 4 
M aal a l lan rMa aaa M nan/br IWialaaWI. Raachi * ' 
a ri aal y aia and (aating Maad aagar. aatam riedialyit. Mm i 
area aMragca. and aric acid la«rla were naiai al A faa> .* 
da a l iaa patparalian waa nagativa. Orphalia daccalMaa i 
aanaa bUinihia. aaraM ghilaiaie a a al aa c alic aad rjtiwi i 
Itaaa a m i aa a t a , aad laclia acid dahjrdiagtnaaa aMn m ; 
aanaal. Tba ailudina p hM p hal aa a lead waa U Badatit 
anila/lM inL H enna caMitni and ph aap h aMaw iaaah an • 
a a n a al . Tba pralain-haanil Mina Itaal ana A 7 ac/Mtd 
B tnaa c h aln i cnl vafan ana 177 aig/lOO nL TW M.’ • 
aanaa anieia laaal aaaa AA gai/lOO aU. wilb aa abww • 
level al AS oa/iOO mL TVaaaly.tair bear ariaaty ma 
liaa al 'Mlidc-atiamUtiiic hanaaae. 17 -hydeaerewac. i 
ateraida and l 7 .beloderaHa was aacraaL SeiMa nWb i 
acMadaaanaOJam/IOOad. { 

Paaliag arnmi viUnUa A lead an tea Iftb haWiri W ; 
aias 4 db>C/iM rd (aanad 3 lbf|> 70 «iic/l 00 ad), mi t -' 
aeran caralcae Wd waa Mec/IW ml (aanaal I 0 e«r 9 ' ^ 
rw/IN ail), tienaa aitaaria A lead 90 dayt iMtr aa 
IMal/lOO ad. Tba dkaliaa phnaphalnaa aid arawW m 
aaijca at Ibia liaw ware 44 Oadaiuby naiia/tOI nl ac, 
7 .IA aig/ltO ad. nap ec t ia dy . ( 

Raeat ee i Migra n i al lha chaat aad baaaa waaa an , 
laariaMe. Aa f ltdiacae d iag r aM and an ilniiiiwiiWh , 
(raw, fjvealeil aa alawna at itiaa. i 

Tbs palirat ana placad an a r eg a l ar haaae dM IIS'; 
imMs d vitamin A pet day) wilb aa vitamia aa p pirn**" ’ 
liaa. Daring Iba Aral wadi al baapMaliulian. IW tmm • 
nyalgiaa, and pains in bar aalnnuliaa dWinishad a a a* d • 
b*. Her thbi gradanlly rdurnad la Us natmal asW m . 
lealan. Bis aneha after admiuiaa. Iba liver ana as bar'' 
palpabla, and Iba aaUa edema had' daciaaaed. Abd'i 
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CMaoNie Hmww T k M iww n imm KNcocno 


"t: - •• ■•*•< a*ar har aralp 

« ) r*>yw. Hat i l ip M ialaa (ra.luaHr Iwptan^. aak 
ika «•• k Iwkaf M aiaa awAa afiar aMvlaa 


Taw vtUrntn A Inlmiratlan Im«« bwa 

4«erihcd by ]<n«Mbon mmI lUxItiiMn.** Th# acute 
.‘H•"«aOon ciTa alniW large «leaa* 
aalf-Hmlted witb a apontanaoua recevery. 
TMa particular form waa knowa to polar eiplonn 
ai 1^ ago at l«57. They noted nauaea. vomiting, 
hradarhea, and voHigo alter eating polar bear liver.'* 
The chrai^ form remilu from the daily ingeation of 
emdeml^ tosie ^uonlitica over a contUlerable 
period of time. All reported caaea of adulu with 
hyparvitaminoaia A have been of the chronic vari¬ 
ety.”* 

The maiti(eota,tiona of chronic hypervitaminoaia 
A be^^ta^iou^ Altiwttgh the oniet ia vari- 
1 . - -• Pci^t for a^ 


Mnt Uve froquantly haan ancouwtered in adult 
paUanta.'-* Sev^ inveatigaton foal that the ho- 

^temegaty ia due to the depoaition of larga ouanti- 

A hi the Ihrer." Mulco beKevea the 
» »• lit depoMtfon.* 

Routiiw luetological atudiea of tho liver have foiled 
to diadoae any abnonnalilias.* 

Ifumerouo abnormal laboratory dndlnci have 
*’****^''* Anemia, hypeprothrombinemia, hy- 
popratoncmia, elevated aertim level of alkaline 
phoaphatate, and increaaed total body Upids are 
ewmnon. Rodahl haa demorutrated that aninula 
mth oaperimental hypervitaminoaia A have dimin- 
vf?- “‘•thfo •fid and decreaaed amounu 
•tUw aulwUnce in the liver and adrenal glaiwl*.'* 
Decreaeed st rum ascorbic acid values were p^ 
•nt in this patient and in a patient pcevfoualy en¬ 
countered in this institution.* 

When inUmia A intake is diaconthwsd in pa- 
•j*!* •’ypcffitaminoaia, serum levels of this 
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mi mg^tionofKX KIo of vitamin A nefdUv 

. Nirolli^avViL^ an individual with findings after aMiUT w n»r *ppro«w 

dx weeks.* It is apparent that thennir rtloir ' or 

resultjn .eariicr manif^tiona of ******««U g g!« (gQ a l/U ljljgJ 

the disease. This naiimt imI< Annmvi . 


ihe dSeaae. This pati^t‘took OnOilOO uniu 

fblLfaL•* y^m prionotKr;^t''a ' 

ttPieiSQM- Hillman indoced symptoms of intosiT 
wiion on two occesiono, using doses of 1 miHion 

iuuU.^vil«nin A rleilyJag.WjuHL24.day!?*- 

Review of all previously reported casm in adulU 
ineoU tlwt foUgue, myafgiaa, anorexia, and weight 

TWRlgiBt •! 

Art^algfos and bono t an d em e s a are common. In 
fttWren, those sympfoms are ahraya accompanied 
^^ony changes. Parieeted swelling, hyperostoses, 

opi^yaei may e^ 
fur.”* ^fication with or without true bono for- 
aution In tho perieapawlar, Ugamentoua. and ten- 

^ ^ described.* 
Althou^ in all previously rqwrtod casas in adults, 
the patianU have had artiwsigias. changaa have 
^ i»W roentgenographically in only one in- 
•tsaeo.* Increased urinary excretion of calcium with 
•wmd serum phosphorous and calcium levels has 
bcandeaeribed.* 

Aa^ the cutaneous manifsBUtisM of hyper- 
wwwfods A are coarse Imir, pruritus, dry ak^ 
rfopeci^ seborrhea, and loas of body hair and ayt- 
This patieat avidencod numy of these mani- 
kstationo. Severe gingivitis asuondary to exeaasivo 
■taka of vitamin A has aho been noted in adults.** 
Neurological symptoms inehuls headache, diplo- 
aystagmu% and convergent strabissaus. Signs 
■ cantral nervous system derongemenU are mush 
■wo common in children. Acute hydrocephalus and 
fopilledcma have been rmted.''** These manifesta- 
bons ^ve been attributed to the presence d hi- 
■raied intracranial prsasure.*'* “* 

H^tesple no^aly and' hrmph nods enlarge. 


Na baf a f nonspecific and mwsculoaksletal symis. 
t^ ecm m^in several weeks upon withdrawal 
of the dr^^ Hepatomegaly and alopecia are frm 
quently the last anaaifettatim to disappear. 

Chronic hyperviumineais A eecura in patients 
odw lake large doses ^ this vitamin for variow - 
defMt^ical and respiratory .ifden and fat 
food fadduU wire inckde large qv./<ntitias of vito- 
miiw in tMr dietary programa.*-'° The long delay 
in diagnosis following the onset of sympfowi. and 
^ imientv arid rarity of reported eases in adults^ 
fodimteli W index of suspicion among ph:,*aiciaM. 
In view of the marked vUs^n production and eon- 
sumption in this country, milder cases ntust eoiw 
lain^ exist and probably are unrscogniacd. The 
^fmtations of chronic vitamin A intoxkatioo 
begin insidiously, and patienU fosquenUy fofl to 
virfun^ information regarding their vitmnin fa»- 
tate Increased awff^encts of this entity should to- 
ia more frequent clinical recognition. Two 
adult patienU with hyperviUminosis A have bc-jn 
ucountcred on the wards of this hospital hi tho 
past throe years. 
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(Im Ib Mmm* MMli, 44Mr ^ Cfea Mirtr 
MM 

Uk WM i l il . K( My^HMlMHiBnli * la Ml 
MIMrlMM. 


A la *a RK ^ 


DeUrium in t G>ronaiy Care Unit 

MmmM 1. IMMr, MA, aa4 >HMi A. MR 


Avilig Mw IfW l i waMt Hi Myirarilil latircliM fei • tM 

aAa^^ -*- * -- 

OT^aWUBH 

MM M k« •! iMMrtMM bi nMM M Milt tlM. TMt 
mt X U by tariMt mm IImMm Mf to CMrfwM bf 
p lit M iii l tl Ito toUMl bi • fwuiirbig m 4 Im •»> 
MtMMI M a to MU IR . MR bf Ito JuRIciM* Mt a:* ptoM 


SLBVEN PATIENTB hU ddiriwa dirtic uwt. 

BNnt {«r Aoito RiyoetrdiAl inlAfetion in • cwuiAiy 
car* wiiL Tba tone nuiagement «f eO peticnU in 
this nnit me complete tod feet, eir^cenditionod 
oxyQn tent. eleetrMudiegrapbie monitering i.'ith 
electiodM end ceblM attadwd to both ame and 
> one leg. frequent detenninatiene at polM and Wood 
preenna, atol mild aadation. The care unit eon* 
■ietod at a ia*bed open ward with RBd^ cnrtaim 
endidiM each bed. overhead Ughting. and trane* 
Inoent gtaea in meat windowi. Pmnily membete at 
quanta wore leatrieted to fl«e«iiRuto vieito each 
how. 


•avatri featwaa of tho IS epiaedw.af daUitom in 
tiMMll patiantaafeeuoHnarindinthaTBbla.Tha 
aavarito of the y m pt a nw waa graded aa feUowa: 
mild, ahowing brM peitode at diaoriantation ae in* 
appropriate tohavior. awderale. with prolai^ad 
canfuaian and a ppiehan ai an or iMtIemnew} mad* 
acoere. p r og iMein g to flhisiana and hnagefy 
(haBucinatiooe) and paranoid idaatioa; and aevere. 


rtaMBla «f a wBcl i i i fltr. VlMhart m* nV<Ma- 
AMm (OWal aw MawM. 
a AMaa OW IMwan n ii li iilaU Dqp 4a. 
Ma. imm lA MM 

a la ae a rartwa PMh. AWan OMa 44 Me Ok. 


A aabhlMna. aaC bMto Sl^ Chaaela HiaiiiNaail 
aaRaAi nai«HalaChaalaaaA4aM,4N4toltraAMIIti«A 
aaa uawi mn. 

Ml n ii B ia, OAL. 4r. aai RaRa At HiwMallaaRMali At lla. 
pM af a AaMT / CAa HMr toamoai (raOl MCA 

IL OaMk i-it: HnafRlMalaaRa At a( a Om Otaf 

awe maoiar cManAi tPM. 

lA Waa n iia. AjO, it, aaC RaRama. RJLi WrpwalliBilanli 
At AR>«ir«Wiaiatll«aaaaaa(VilaalBA,AaMrR AaCMM 
Mai a w Maa> MtA 

Ul Plana W.P4 Hmmitmimat K mUmti Mtd i mam. 


ti» n n r^M gM 

jjy ^ awajaajaa^aaaan aamaaa a«a 


aahibitinf eambativenaM and panie. The ectaui' 
myocardial damage waa aatiaMtod by the dip. 
and duration of rievatian of aerwn glutamic md 
acetic tranaaminaao lovri. and the occuman. 
topotamion. cardiac failure, or other comidiatiK 
No apparent relationsh^ oiiatod between ttoa 
tent at myocardial dam^ and the aeverity ef ft 
delirium. 

The mean tfane intarval from adndaelab to M 
at aymptam waa 14 daya with a range of M ni- 
heuTA Diaorientation. uauaily at nighA amt to 
propriata remarica or behavior were often the fr 
Buniraatationa. Thaw were frequently aamdm. 
with lethargy. Longer peciada of eonfunon, »■ 
IcaanaaA and appr eh ei ni on than d eve l oped. Safe 
of the bed with urina and atool waa a notabbfti 
ture in aaveral biatooeoe. Soma patianta bad ft. 
aiena of abjaeta or paopla in the reflictiona aa to: 
oiygen tenta; and otheia eiparieoeod helfaen 
tiona. talking to fanaginary people, and pidtofc 
objeeta in the air. Thaaa u^ were more ecvai- 
affected became aotirfcioua. agiUted. and caofr: 
ive. Many todi all their EOG eabtoi and pidUr 
tho oxygen tenta, or triad to dirab over the to 
railaof their bodA 

‘ Tho rnmn dumtion at qrmptoma waa 44 ton 
Thera wh a tendency for the Iom aovareepiito* 
to be of ahorter duration. During the laat haanC 
their aymptome. the patianta uauaily had hntfr 
riodi at deep aloap from whidi theiy often pno 
more ntiaoal and eooparativo. One fatal tetoto 
tion ocGurrad in thaw 11 ddirioua patientA 

7'<aatmant of the delirium uruaDy camUdd 
aadation with phenothiaiino druga the mrd 
aoft doth leetraintA However, the patianto «k 
leapondod beat were thoM who had been moMf a 
a aide room or traiwferred to a general anda 
floor. Their oiygen tanto and moniton wm » 
moved and family membera were allowed to mr 
with them for long perioda, in an attempt to hH 
the patientd roHlabliah contact with their aonm 
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Chronic Vitamin A Intoxication in Adults 

Hepatic, Neurologic and Dermatologic Complications 
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y« Wn mi>. Hly* OM( M« Mai* r«M«t 

WMrS* 

wiMta Iw wfiMt ahaaM kt aMTMMa <• 
tacUM al I W caMaaa. May* OmUc. Rack' 
aaicf.. M iaaa a au SOMI. Manaaatlft m* 
C*ki*< iaiMM«y ka. IRTR. 


Tm caaM al chraate aKaaita A hi l a al caMaR hi aR«Na ar* R»> 
acrlM, a*A tk* lilcfalara la raalawaR. Ha^alacallMlar RaiMR*, 
Rcrtal «kf*ah a*A a«*ataal cirriiaala May r*aMN fraw ckrvalc 
aNamta A Maakatiwi In mam. Naaralatte tmmfUuUmn an fra* 
aaaat aaA caaaM yraAaaiiaaatty aH lacraaaaR latracraalal pna- 
aiira,MNacla aWfaata Ht^avataA ky *a*fcia*,aNA NMatal ckaafat. 
.Tafalaycaic alfact* kaaa baaa dacaaiaalarf la aaiaial *ayarl> 
aiaaH aaA affaci yriaiarily Ow Aaaalayaiaat at tka caatral a*»> 
aaaa ayalaai. larya Aaaaa al vHaarfa A, H yraacrIkaA at aN far 
tafmalalagk caatf iliaaa, akaaM ka fhraa aaly tar HaiiM RartaAa 
aatar claaa a iaAka l ayyanriaiaa aaA akaaM aat ka Rkraa Aarlay 
yr«|aaacy. 

ritamlnAlBlaalcetie*laaa>a»faco R altaR ck alc a l aa k ty. Ttia acuta 
twm it aaM-bniiad aatf laraly pfaaaata a diaRaotke yiaklaai. Tha 
dwonic tatai hat kaan ektaivad pfadanakiaatly ki c k iMiaw. bat aa 
mcfeaaingaMnbaiof catathava baaa tfatcribad la adult*. «Va i*> 
port two cataa of cfwoaic vMamia A latoaicatio a baeauta ol toaia 
fladifiRt hHhotlo uadotcfihad. 

CASE REfOpTS 

Caia 1. Aa ilRklata ytor aM afiHa tnaMO pratialtd la Noaaaibar 

1967 coiapl a laiH t at tkodaota. diy aad cradriac tkia. towaatt aail' 
tnifiim af amiulaa allar oaafciM. aad lataclad taa aad Aafar aoRt. 
A diagaatlt af McArdla't daaata had baaa aud* altawhara. 

Her Maau bayaa la Match 1966 at a Ru kka t y adt a ait aRb a 
ikla arapliaa ahick «»at tiaalad aak aHaaHa A (Aqoatol A). 9C** 
000 HI daily. Ska had coallauad Ihii aia d icatiow bayoa d tha lac. >■ 
mandat pariad af aaa aiaalh, lahiaf 100,000 to 200,000 lU daily 
baeauta of Nt larofthla oRact aa her d>y tkla. 

ki My 1966 thakiallcad painfui mutodar tlMlaact aad faUfluo 
after aaardta, aiar* aiartwd ia tha lawar thaa la Ota uppar aa- 
IrcaiHiat. which would tobtid* wilhia halt aa haor of rati; tor aa* 
aMpla, aflor tidiag a Mcypla tha would bo uaabt a to walk baeauta af 
aiutclo tUffaatt la both Itf*. Ska aha caaiplaiatd af pain ia baaaa 

WOwV^POTwva wViO rOowtP*^Rv SMO 

ataarakaad pruritut which wa* foRowod withia Iw* day* by intry 

MWrV ppWfpHfMI IWMaCfW 0« 9fMI <VWI f OWfSIMfl 9CO0ffWO tm 

August 1966. A gaaarakrid atacuto a ryt h aai at a u t arwpliaa, tcakag 
aad dryaott Of tha akin war* naiad. A dia g natt * of Stayant-Johatoa 
t yndraaia was cantidarad. Stuart iafoctiant of ta gr owa tot and 
kagar aaNt than occurrad and war* raaitlanl to a ia d ical aad tor- 
gkel thaiapy. A di a g aotit of McArdto't ditaaaa no* mad* la 
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Mg/lOO Mil M glycMld M M Mg/100 Mi. OOm toO- 
M Mwy MM* i>«Mg MfMal MWlU *Rt(«i{ial 
WM w CY tt CMMI: MsmI tugar: mthm MmibHi. mMwm. 
calduM. ghMpiionia mM cmmmWm^ MalaM*gouiM iM 
ObM. cruUniM gi ioigii o l u o a i a ; glucM* leitranca tMi: 
H M t a g ic MM Mr a yghMI a (VOOL): uriM icraacHig 
MM Mr Inharn arrart af H M MbM rt w: MMntjr-Mur aeur 
arMary craatMna; aMe tr eca c ag h a t ogram: aeaernetprv 
aMgram; a U ctre M ya g raiw: licNamic aaarciM talar- 
anca (cM. Waawt g aiioc r aro t ai Iha haaO thomd in- 
craaaad Mgletc vawaMr chaiaials la Ida rit*** ftaatal 
araa aatf caMiHcatMa oi tda ctiaraltf gMaua. Waantgaaa 
giaaia al tha Meraa, Mailwr aaO thoracic agmal ra- 
giaat, fart, rigM haad aad bMh lag* Md aM MkMm 
any abnaroMMiaa. 




Chaagadiattia. la g raaa aada caatinaaa M ba aifloMad. 
MMcMd and raaitlanl M lharagy. Labaratary data «ara 
badMglabl a 104 gia/lOO ml. rad bMad cad cauni 
1.44 X IO*/ca mm. aadimaa t aiMn rata 07 ana in ana 
baur, albab n a ghaagbaiaaa tOS aaita/l. SCOf S5 
aarla/l. grMhra m bia Uma Irrarny-nina aacanda: bram- 
auHalain lalanlian 24 gar cant, aarum total groMm 7.2 
gm/lOO ad. albumin 1.3 gm/lOO mt, aarum iran 4S 
i 4 /IOO ad, aarum aWam ln A IS5 iig/lOO ad, aaruai 
caiolana ?5I «M/100 ad. Vitamin K (Synhamin*). 
4 mg daily. «ma graacribad. 

In March 1040 tha galiani Mdl MR nwR. Tha bmr 
tma gMgabla 4.S m bale« tha aighoid and tha agMan. 
2 CM ndth inagiraiion. Dna agidar nawia oaa nmad 
on tha daraum of tha rigM wriM. Tha aubacuta gagd- 
ladama ma unchangad. Tha irdr a acular gnMtbro ama 
12 mm In oach aya aa maaaurad by agglanation. UM 
oratory data mchidad N mo g lo b ln 114 gm/100 mt. 
aadMnonialion raM 00 mm in ana hour, alhalina Mwa- 
ghalaaa 117 umla/L, SOOT 49 unMa/L gtoihrombin 
lima 25 aacanda, thymM turbidity 1 unita, caghaNn 
Oeuulalion 41. bromaulialain ralonlion 34 gar cant, 
total aarum grMaIn 7.M gm/100 nd. albumin 3.42 
gm/100 nd. aarum ailamin A 119.7 too ml. Urinaly 
aia dlKioaad groloin I t, aduM blood cana I'h. rad 
blood calit l-f. Traalmoni nith vitamin K rraa cantm- 
uad. Tha golioni noa inalructad M adhara M a !«• 
vitamin A diM vdih high proltkt and lo« tat can- 
lard. 

In July 1960 tha ogllc diahs vmro norma l . Tha llvor 


a h ration M Iho diah maigina. conOrmad by fluuraacain 
MadMo. The myotatic rallaaoa rrora aymmotrically in- 
craaaad M a modaraM dagraa, but no gMhalogic ra* 
Mum couM bo Mi M t a d. Tha ra m a in dar of tha oa- 
^taal^t^itl^i^t ^fia^st^ia^i^l ^i^l^t^ir^^t^il^ti^t^j. 

Ubo tMat y-daM McMdid h amogiobln nj tmfiOO 
Ml, Mu hac yt aa 4,100/c« mm, arythrocyta tadimardo 

WR IR vHv RSiPv (IWW^vi^aVHgi 

I fe ai glMM ia 129 bdomalianal UnMa/L aarum ghdamic 
oaaMoMic tranaandnaaa (SCOT) 00 unita/L mHo- 


coani, aarum vNamM A 737 «4/IOO nd (normal 37 M 
4S ft! too nd), aar u m carotana 00 100 nd, choha- 

MrM ITS mg/100 nd. ch o MiM rM aatara 127 mg/iOO 
nd, ghaaghoOglda 173 mg/100 nd. fatty adda 395 


caatal margin, and tha agMan, 3 cm balmr tha coatjl 
margin vMh inagiraiion. SovarM agidar nart vmta 
nolad. Tha gingival diacatoratio n vma baraly viaibia. 












Psn^igtm MmM iMMVt M HmM. Utaft. 
••nr M« tacMM uA im m t U m rat* U mw im am 
kMt. alMNM phoMlwUM in miN»/L, fOOT S3 
yiM* L. •mStwiiMn Ikw ttmutg-mm ucn*H. brom* 
mitkrn 33 pw CMM. ttnm Ma) pnttiit 

3^S Sm too ml. albwiMi 344 gm/lOO ml. atnim 
vltomia A f7.3 «4/IOO mL Uriiialyti* ihtcletMl pra- 
lem l-t. •Aria Maad caMt la «<«• al pmaMtal 
•if"* ef aetara Miamawlanr li«tr diiaaM. timoM 
thmapp «M ra c a m m a nPid. 30 mp ol ptapaisana 
daily toy ttwaa waaka l aWaaa d by 30 ••• daily lof tour 
waetia aad IS mg daily tor aaa «aaii. Hadarat. (ha 
pmiaid taab amy approidaiaialy half o« tha racam 
m a ndad daaafa apraad aaar a tam manth parwd. 

to Saplamliar I9SS, aha lapertad naiablaada m 
.«i«hi accaiiana and laiitua. Tha li*a» waa no londar 
antoffad; lha aplaan awa palpabla 3 cm wdh inapira- 
lion, faur apidcr navi apart naiad an lha handa. Lab- 
oraloiy data inctodcd a aadimatiialion rua al 72 mm 
to ona hour, bramaaltalain ralantion 3« pm cant. 
• r"«il l•(rbNMy 4 unMa, caphahn (leaulalian 4(., 
atoatoia photphaiaM *4 uniia/l. biHrubto diraci ncca- 
Ihia. todbaci 2.0 me/ICO ml. SCOT SO imiit/L. aarum 
HUrf praiato 7.SS sm/lOO ad. atoumm 3.41 gm/lOO 
nd. proll u ambia lima latanlyo n a wconda. Naadia 
btoppy al lha Nvar (Tiswa 3) ahawrd markad.pari- 
porlal and caalritobuiar Nbraaia. m defamd bmite al 
cannatliva liaaua aubdMdad lha lobulea and cavaad 
dMariian al iha narmal hapalie archdadura. Thara 
aaa prohlaraliaa al lha Pupflar cada and hbrabtotla. 
SmaP ctoupa af hapalie cada amra aneaaad by can- 
nacliva liaaua hbara «Mch had tormad in lha MPa 
of ina ato u a ai d a. Thara ama fibraam al lha panai haida. 


r i jv Xj 






■mat •« lha parlal aala Waachaa wart marbadto m- 

Mad. Tha auPa af lhaaa aatoa amra Mm. and Mara 
amra na aient af Wi ra m baaia. Thara awa aama alypical 
biia duct prabtoraiian. A madarato niimbat af paiy- 
marpbanudaar l auhac y to a awra feund to tha araaa af 
tolratobular hbroaia. Tha Pruaaiwi blua mmhad (Tart) 
failad to damonairata raacthw terric bwi. PraeaN aae- 
liana af lha apaciman ahaawd marhad telly changaa 
»ilh amah and larga iaalrapie Sudan IV-paaiiiva drap- 
Ma. pradaminandy to tha hapalie caPa and la a 
teaiar decree in iha Kupfter caPa. Tha fat ahaMd a 
marhad viiamin A Puaraacanea, tedme from g raa n la 
Wua after abam Sfiaan aacanda (2). The hiaioiecie 
diacnatia Ml atvma hapalie hbroaia and fatly changaa 

of lha livar. aecendary la vitamin A mtaikaiimi. 

to March 1969 lha patient viaa toahne awP. Tha 
brar Mt palpabla 3 cm below lha ccital margiw and • 
Ina aplean. 3 cm wilb inapiralian. Savm il apidar navi 
ware unchargrd. labaralory dda included hema- 
Stebin 124 gm/100 ad. aadi w anianon raia SS mm in 
ana hour. bilirubMi diraci nagaliva. indiract 3.S mg/100 
ml. a l h ah na phoaphalaaa 71 umia/i^ SCOT S3 imiie/U 
aarum total protein S.M gm/lIXJ ml. albumin 3.12 
gm/lOO ad. bromouHaltin ratrrdion 20 par cant, 
thymol lurbidily 4 unMa. caphahn lloccutolian 4-1.. 
proihrembHi lima Iwanly-aavan treanda. aamm vPamin 
A 92.1 ,4/100 ml. carelana 2IS ,4/100 nd. cha- 
tealaral 4S4 mg/100 ml. cholaalmal aatera 39S 
mg/100 ml. irielycaridaii ISA mg/IOO nd. phoapha- 
liptot 392 mg/100 nd. totel bpida tXIlO mg/100 nd. 

Caaa 3. A S3 year old woman waa Oral acwi al lha 
Mayo Chnie in Tuna 1*47 ea m p tein ing af aavaro gwr- 



rrhe tonamoutery ktlUhatmijr*, 
>amaP thitter af parPy drgan 
araUng hapafic caPi wM teMy V' 
chaagac; late of na r mal ha-*>4 
palic archiractura. Hamalaey-K 
fcn and aaate alafn, a rH i n a f jC 
magodkaiiao x lOS. 


aahwia CA 
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Tha Mmm ttuna urn pwtal iHaiM 

«M incMMad and ca a U iaad dfahtarabnc Ma ducts, 
lacai accM W u t atiea al l ywa h aeytas and accaswnal 
Mstiacylas. Tha hisUacylat in many aitiancas «ara 
Hpald Man. Tha Sbiawt Miaa saw mctaasad hath ba- 
tnaan aartal triads and accasionally h at uaan hapatic 
caN piatas. Tha hapatic cads wara linaiy ratieataiad. 
Within sanM at tha Maar cads and hUa canahcuK nas 
intpistatad bda. Ratanaralwa and daganarativa 
changes at hapatic cads trara a vidan t in aoma areas. 
Tha diagnoais uas cirrhasis. madara t aly advanead. 
Sahaaquant ta this biopay, a tugh pratain, Jo« tsi 
diat was praacfiba d . and cruda huar iniactmns uara 
giaan intramuscularly tuica naa hly . 

Tha pafiant raturnad ta tha Maya Clinic in_March 
^t^.ter tha hrst_tinw amca 1947^ campUinmg at 
mcraatingly aauaraT na nr adiating. nu dtharacic bach 
pain, anarasia, taiigua, a a m n alanea and yadowish 
diaeahtratian at tha skin. 

On aaamina t ien tha vital signs awra narmat; thara 
am slight esnarsNaad ictarus. padar at tha taca and 
arylhama at tha dngars and pal m s. Tha Inar «ras pal- 


nar mai. In el uding a a d im a n t atian rata 10 mm In ana 
haar. aarum vitamin A 39 pg/tOO ml and cataiana 131 
pg/lOO ad. Tha patiant am traata d with 3 par aant 
tcht ha mma l (khthyal*) ai m man t , aluminum sub- 
acataia ml draasings. trip a l an na mi na (dyribanta- 
mlna*), and vitamin A (100,000 HI dstly); tha vi t a m in 
A am ta ba diacantinuad sllar ihraa a tantha. Sha am 
dismitaad la tha cars at bar lacai darmatoiag t at. Har 
candlt i an Imp r aaa tf appraaimataly 90 par cant Oa- 

vitamin A. aha incraaaad tha vdamin A intaka la 
400.000 HI dady tar ana yaar and taak 300.000 la 
300.000 Hl/day tharaatlar ter the antuing aighi yaars. 

VaiV Ww liwmCS^RvlwVml^T* fRw 




•ha had r aaaivad ana blaad transhraian in 1090 vpdh- 
aut camplicaiian. In 1049 aha had baan traatad tar 

am pa rt ar m ad bacauaa at c t iala i i t hiaaia. In 1993 a 

OAamnma^m 

In' 1993 Sha am h aapitadia d tar aavara tear back 
pain uMch suhaMad adth Iractian. in 1994 sha had 


slightly unstaady; ad muacia graups ahamd madar- 
ataly mcrastad Iona. Tha myalalic radasat uara rym- 
msiricady hyparacliva, but na pathatagie radaias mra 
taund. Andiuy hair am absant and pub« ha<f nas 
apmsa. Tha nails amra a p ao n a d and dyalraphie. Tha 
r a maindar at lha asaminaiion am nancanlritMtory. 

ifbfrat^^dau includad hama g iabin 11.3 gm/100 
aal, rad Wood cads 3.9 x 10*/cu mm. aadmantalion 
rata 60 mm in ana haur, bdir u bin diraci napaliva. in- 
diracl 1.16^ alkadna phoaphalasa 14.9 Oodansky 
units, prothrambin lima 33 sacandk thymol turWd<ly 
3 undt. caphabn docculsiion 3t. bramsuHatain ra- 
lantion 36 par cant in ana haur, aarum fatal proiaNi 
6.66 gm/lOO mi, a H iumin 3.79 gm/lOO ml. aarum 
.vitamin A 390 pgl 100 nd, aarum carotana 90 rtl >00 
ml. chalastarel 334 mg/100 ml. choiastarol asiars 167 
mg/100 sni. phospholipids 340 mg/|00 ml. fany aculs 
399 mg/100 ml. total lipids 993 mg/100 mi. A 
raan tga ria g ram ot tha Ihoraa s h ona d narrovhng at lha 
aighih and ninth thoracic intaivartabral spacas. 

Tha diag no sis at chronic vitamin A mtoveation «m 
mad s . VHamin A inlaka.am disconiinuad and. within 
tour waaks. lha back pain disappasvad; lha patient's 
laval ot anorgy, atartnass and appaiita raturnad to 
narm a i. tha gainad 4 pounds, and thara was no ab¬ 
normality of lha skin. Siw was dismissad on a ragmtan 
consisting of,a high pratain, low fat dial and wiamui 
K. Tha vitamin A laval four amahs aflar diKontinua- 
tien of vitamin A Maha ams 09.0 pg/100 ml. 


and aniar g ad to lha u mhidc us . laboratory data in- 
cladad h ama g iabin 11.7 gm/100 nd. rad Wood cans 
3.91 -x 10*/cu mm, h r amau tf aiain ralanlion 49 par 
cant aflar thirty mln W a t . ictaric Mas 13.9 units. 
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PV*! M ii in accMf •Ml «it af 

nkMnMd in MMin vitoniin A MoaicattM in 
JniMil* jni M «rt M ilM ofctnnwMon of Incwotod 
miiMianM (ntsMKt Mtf kftnnphMtn in offtpiint 
of iMt M oMtMwn doMt of wtMiun A fsq. 

Onfjf frw nMf«ioe« •«•». olhor thMi incftoMd in- 
InaoniM pnnun wMh omociMM d<atopia. (omno- 
••neo ond htodncKa. Now bM«i lopoftod in nun. 
Oofbor and co-nwkan M dtMrMMd nyttaemut, 
•i*oph)r of Miocttd mtMdM and Mncoiy (ympioint 
in Mir taddtt a«aa in itw* paMnL 

WowouMMwtacailaManfionldantuiolotictynta- 
lam nfiicfi. in ana of OUT palionH. lad lo Iba nwaukan. 
dMtnotia of McAfdIt't diMaaa. H eoMif ft of nnrscia 
aMfnaat otMcb mair or may not bo piaoont sponu- 
naou»|y,b«H and aecwr m ba mafhadiy mciaaMd with 
activity and aabMa anih laaf. Thia sympton can ba- 
comA Mvam anaugb la maiia nolkinc imposwbio. 
waa obMfvad in tavan of Via aavanlban com* ra- 
vorivd m Via Mofalvia M-IU^ and may load la 
b4y».a poslwra*. It it nal known wtiotliaf Wit tymp- 
Mm « of myosanic fi napioptwic aiifin. 

^qrcbialric manifatlationt bava boon piominani in 
Mvatal catat and may load to tociai itelalien of tha* 
palitni; in mild catat Way pwtantod at daprauton 
at ImlalMMy. 

Namamva canbal nomaut ayttem chanfot bava 
bponiapoflod toaccunnvilanunAintoaicalianaf at- 
paiimtnlal anmiait. Mchidinv a t ancapbaiy and 

•nancapbaly in afftpiinti of vilamin A-inioidcawd rate 
pil nawanal cbanftt m Wo nowMopilbciial MAO in 
afftfwing of mica P3I. higbar incatonca of potivaccinai 
oncapbatomyaMp m rabbNt |M| and mdatpfoad 
naiMonal daganatalion in gninaa pigt PH 
lha taWar tlniiing gingivibt pmtanl in ana of aur 
pallanit bat boon mportad an only ana oWar occa- 
itonnH 


roMnycbla and Intociad to^own laonadt 
atod oMi abnormal granaltlitn baopo In ana of oar 
PoVtnto tabtWad affar vMamin A Warapy aat dit- 
coniimiod and warn probably rolatod la Wa hyptr- 
vilaminotit. 

Wo bava no arptonaVan tor Wa a r pvin g tor toad 

aiiW Mgb vilaniiii A canlanl wMcb bat boon lapartod 

by aWatt and «at pratanl in ana of aur pavtivt H 
aecwrt during We Mato af bypa t vilamina ti a. 

iPbottloQUttll in wa rapariad catat tbmrtd 
varUbia ratuHt atcapl far contnton dv inciaaaad 
vitomin A lavolt. OWar abnormal findingt uaw' 
mctaatad earabrotpinai fluid prattura and abnormal 
^Junciion laMt, Anamia. laubopanto and wm 
tamuria uaio prasant in a tow catat. Cloctraoncapba- 
tograpbc abnormaMiat wara rapertod in two catat in 
. wbicb Waif wat ovidanca of incrtaaad adrocfanial 
prauuia. Oaminaraiiialian of banot wot datoctod 
roonleonoiogicaPy in only two catat. in conbaM to 
marhad bona abnormaMiat mW t pan to nt mi t bac- 
bwat uiuaPy naiad in acute animai aapatimanlt. In 
ana af aur catat Wara wara no gr at tl y datoclabit 
mantganoiogic bona cbangat. but marfcad abarationt 
M^bona tomavar wart noted in Wa biopay tpocMian 

Hiiafimportancalbal.lncbfanievilaminAin- 
totlcabon. ttoragp of vNamin A m Wa Huor and aarum 
Jovalt df 'vilamin A ara nal proparbanaPy rotoitd'. 
During aarly tlagat af mtoaicalion mucb af Wa vi^ 
min A it ttorad in wo bvar, and Wa aarum lovai na- 
"*•*"* Oncg Wt.capaoly lor Moragt it atbautlod, 
Iba param lavol mciaatat rapidly, fair Hut rtatan. 
tamm wtemm A lavolt may ba bi|gi if a ratobvaly 
amaH amount of vi t a m in A it gwan tor a aufAcianliy 
long poriod. Tha aarum vilamm A Itvol may romam 
low if largo amaunia af vilamin A am givan tor abari 

pvnQm. 
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7. UPaM M Jr. Oiyar m: 
af a cam la an 

IP9C. 

d. Obvtr TK Jn Chronic vd 


b A. nipon 

Ml: lisr. 


a Marabira. Anar J Wt ChN M: tl. IPS*. 

ft. UarrlmCJr. HavantrMH. Kapatontfcyf- VnaminA 

M a caum af paiudabiniar carabn. JAIM 173: 
IMS, IPM 

Id Mnima WH: iMwnin A Intodtaban in advdt. Ha- 
pan af a cam wan a immmt tf WamtoN. 
Now Cog J Mad sad 3M. IMI. 

II. toMr Paehaia J. Smcia Jl: Chmnic - 1 

rlt A ntpan ol a cam in an adun. Aicb tetem 

Mad fOMcata) US: MS. IPM. 

IS. bw pt n U Jr, naait OA; Wypawiiliailaaab A dapad 
al a cam. Amar J Can N«ir lie SM IMS. 


X. 

A 

S. 

X 


CThaawt.lMS.plSaf. 

•abbarpar im, Utar MW Hypmnaailaaab A Ha- 
■ part of a cam la aa advb. JAMA IMe 7ML 

mi. 

Sbaw CW. Nicaaa JS: Hymaadamiamia A Napan af 
caMMaaaMlmaia.AiinlniarnMadSt: III, 
IP93. 

■WAm C; imnnn A iataal c Miai i Raaod af a cam 
M an amn. Haw Sag J Mm sag: MO, IMS. 
Oarbar A Paab AP. labal At Vtanwi A paMontei 
m aOnnt wUb dm er ipbaa of a cam. Aaiar J 

Mm Id m. ma. 
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HALIBUT LIVER POISONING IN |] FISHERidEN 
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1. P. Hater and H. M. 0. Doeglat 

' , y»r Ifnear tad Amaradmi. Thr hfrthfrhiiiii 


E350 


A k M nte$, Ei««M Mlwf AnA»9»4 i— rrmi mt mmm 
A MnmUw Shmn Um tMim» Imm M i* 
y?. V^. eMiaWin aMMMtauiHjr 

S-JO mWm Mil* cf viUMiiii A. Tht Nm cmm fiMi 
M MMiallr iMft MAm wkk a Im^ mT 3 ai, wMcIi 
katf k«m caiiihi ia ih* Kauft AilaMk. Tkc om khia«T 
af aat Miciw ii arfMiMl ia dnafl. TNt mm iwikiag 
KMpiaai WM ih« amMalwv^ ftiaaiiaiiiiia af ik* lUat 
Waiaaiaf 34 kaau alWr iha aiaaL Swiaa abaaiia A 
lr««li awit cIrvMcJ ia aO. 


Acuto vitamin inimicaiion kav*. been i*infrihcd 
M early at 1397 C20). but have only been reeog* 
nlwd at twch tince the work of RodaM * Moon 
m 1943 (17). XIotl iJeKripliont were related ic 
ihe eatia« ol Kver of polar mammab and (ith by 
arctic travelers 0, *, 9,12,19). 

Recently we had the eppertunhy to obtervo a 
tmall epidemie of vitamin A intoxicalion in a 
troup of 11 fMhermm who ate fried halibut liver. 
They develop.'d charaetcrittie tkin> end fcneral 
tympiomt and elevated tsrum vitamin levelt. The 
mott teverdy in patient eouM be followed durini 
the whole courtt of kb iHncit, Ihe others were 
folloMcd at intervalt. 

Since such deteriplions in the medical literature 
tn rdativcly rare (I. 10^ I3, 15. 16). we would 
like to recorc? our findingt. 

CAMnNMorhwf dbm 

On J.inuary 2t. 1969. the trawler ”Alida* (Seheve* 
ningen 6) was fbhing near the Lofoten blandt 
off the Korwegun coatt at 70* N latitude. 
Around 9 pan. the nett weie hauled in. During 
the ■ttripping'' of the caieh. Ihe liver of a very 
large halibut (length about 2 m) waa pul hMo the 
' refrigerator for the crewli teqppir. It was fried 
later in large tiioet in lalad oil and tetved with 
braad and tah at 7JO pm The first engineer 
who did not like liver, did not loin in the meal. 


At 9 pm when the acta were hauled in a 0 Me<, 
everyone feh wcIL At I am., how e v er, when the 
whjie crew turned out for work again, alt eiccpt 
•ho firtl engineer bad became iH. The men oem- 
pbined of dull heavy headachet. diacynew and 
•tauiea; 4 men vomited. The nest day aU men 
appeared to have rednett and desquamation of the 
tkin. A> but one tailor fell better. Appetites were 
normal. When the home port, Seheveningen, was 
reached several members of (he crew vbited their 
family doctors to show their red, peeling' skin. 
An were able to tail again a few days later. 

CASE REPORT 


rant aaouduiwa of a .. . TMi was an Pab- 

rv^ A ana waafc a«iar *a ineniion a( iha friad M«ar. 
Tha loilar naa a SXifaarwW kraWh* bwh wan nMt a 
wd^ of W kg and a haVu of IIS. cm. 1 la had eaten 
At brsM amanni af liver, aee r a al ai * r i l | MO g. Tha 
dag ahar tha maal ha u« Ml diaiy. Ilia face had bean 
md and aaoNan, hh arm*, lag* and Chau aha had ihnmi 

•***kwm Them ama ne akin ah angaa nn iha back. Ilia 
lamearMum bakan bp tha akipper) bad baan aarmaL 


dM af Iha ikia af ibt aaaalabW Mdb dw mauamal 
mat and iba madU ittv af tha aeetf bok Tham om 
na ttyihama ta ba abaaracd. Tba maaa akin chaagea nam 
aaatamnaad aa tha gatan af tha baada (Pig. I) and . 
Ibt min af At Icat. Tha palma aam auahadhr arpAaaw- 
lava.had adamaieaa: At harap lapar arm dtaeasmaiiag 
ia ihiih paHma ihccm la Aa atmar ef At patm At 
ikia aadar At barn ttran af karaiia aamaiatd air. 

Tha danal lidm af At fiti sad haadi ihaaad mdy 
iMphi arpthtme. A prmch hiopip arm lakaa fram aa 
aam vf At laA iheaar whiah »m eat pat —iTr* 
ee Nhraarp A 

Oariag tta Mttnia g dm tham «m mmhad f-rm t 
•tmt is tha caedWdn af tha patam Thma naakt afwr • 

Aa fawidam Aa tkia af tha palma had hatlad aad aalp 

aibhi arpihaam »m la*. Tha — mttn af dw ahia 
af Iha mlat ttatiad amah tetar; h laachad to maiimam 


Atm fVwnamivnn ffim ktoiadid 


. a-t. moo. 












I lit i. mJ H. i:. a. IlMDtAM 


fimtUrngM 

lloMmkibiii 11.1 g%, eiyt t iwcy to S4M «•>., 
W.BXX SMO/mm*, haatii 0, polyniorpht 59. 
•y«^«|*oeyic» 32. mo— cy i c» 5, counopliito 3. Inho. 
pHih I. Blood Mdimciiiaiioii nUR 1/4. Total fNo- 
lem I*; M f%. oM..- «J%. Glob.: Alph-, 
4%, Alplia, 7%, Beta 12%. Caimra 11.5%. So- 
rwn plHMidionn 4J mt%, eokium 10.4'mt%, 
•pkl photphataie ai Bcnty o, alkaliae phmpha. 
teio 3.7 Bcucy o.. Thymol turbidity 14 o, !•*«« 
3d mf%. crealhtwo 0.7 m|%-. SCOT 27 vl, 
SGPT 23 u., total bilirubin 0.S mg%. 

Serum lipids (noii>rastin|}: total lipoid 1213 
mg%. phospholipoid 12.9 mt%, cholcsieric! 379 
mg%. Mteri 73%. 

Iriicso values show «> remarkable deviation 
from the normal, excet' ♦ elifhi iwrrriic in 1)10 
L.D.H, 410 IS. (norm. 360 «.). which had returned 
to normal on February 6 (210 aj. The total lipoid 

and choiesteiol values am etevalcd even for a- 
non.fastii« etate. In view of the well-koown bleed¬ 
ing tendencies in cates of chronic hypeTvitamin»> 
sis A. eoagulation studies werd performed; all val- 
uas were within normal limits: recalcification time 
117" , prothrombin time 15" (control 15"), fi- 
brinogen content 510 mg%. antithrombine imm». 
dIatR normal, bleeding time 1*42", thrombocytes 
220400 mm*, hematocrit 51 %, color serum nor- 


Senm vtimnlH A hvtb 

The serum vhamfai A* level on February 7 (10 
days after the incident) was 250 Lik/lOO nd 
(norm. 913-120 i. 11 .), due to an kitervening week¬ 
end this value was not determined until 2'/, 
days after the sample was taken. It is known (5) 
that serum vitamin A lev-.h may decrease by 50% 
on standing for several fc ^rs. Technically h was 
not p ossibl e to rvdued this interval to less than 
24 hours. The second determination on February 
13. gave a value of 355 lu., carotene 50 micn^ 
gram (normal). It js possible that the first value 
may have been km low as a result of the delay 
between the taking of the sample and the dctcr- 
asination. Ou Mutt, 20, SI days after the meal 
his serum vitamin A level wan 310 i.H./100 ml. 
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/AtMitf Urtr fmbmtkig II JUtrmm Ilf 

•w noiJcwl. Tfc. epidermi. wm built «*ub.rt,. 
a very wide Mratum graiMdoHiiii. Th« 

!y „^ *** '•» «*««»« lurroir, 

^ »» W edema ami lymphocytic inniira. 
lioa round the Mood vcMds of the dermis. 

•e-ttiioii. md hy. 
P«»^ ot the donmk. These chaases are com. 
^ilMe wMh the diagnods of vHamiii A t««^T, 


om the tn » mtemtken , 

The remaining crew members of the “Alida* 
•W eiamincd after their return from aooihei 
J••w^•«y to the Lofoten, on February 25, 2b dan 
after the incident The retulu are shosni in 
Table I. 

On February 25 ai patients ihotwed desquama. 
non of hands and feet None had suffered from 
dozynm or Mur^ vision. Vitamin A leveb were 
«*«valed in aN. the highest level was found in 
I, which is the patient described in full in 
W. The trawler was in nort again on 
March 20. 51 days after the incident and the 
crew could be inspected cnce more. All symptoms 
had dtta^cd. An cseeption was patient num. 
w 4, vdM devcieped strong desquamation of the 

»^y layer of the soles of the feet in the fii« 

of March, waieh was stin present on March 
JO- No changes remained ehesrhere on the body 
Vitamin A levels could be determined agiTh; 
patienu 1.2.5. 4. S and 9. 


i.* • • • 1 • .* •« Vo; * i 

ry. VlV- 

f»• ^ Htoalmis Mctian of dw Ml i 
tomtiwawsh, acambMii aa4 hyiwwada 


///MoporAefogfo /fodfatgv (Tig. JO 

The Mopsy spccinim showed a piece of skin with 

a very wide homy layer, in which slit formation 
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. 113 J.r.ftMtrmiU.M.O,D«e^ 
COMMCHT 

hi Hm Cnylhli tiMubiiM «f Hi* dfairy cf Ocnil 
«>• V««r wiiieh Jcacrihei iIm wbter of lS4i/ 
1597 ifkeai on ihc hhuid of Nova Zcmlya by a 
ffoop of Dutch tailMa led by WUleai Baiaalat 
aad J. vaa H ccm i l t c fk. a-bo awio in teafch of lha 
KorJicaM paoufc to ladia, the foNowiac iwiMiigi 
b foaad an Xlay 31, IS97. It ooacafa a the ahoot* 
hif of a' polar bean "ttH her death did iia man 
hurt than her Hfo, for after «aa ript her bchy. we 
drett her liver and cate h. wMch in Uw tacte 
IUkJ m wen. bM it made m ail tidte, ipeciaity 
three that were eaoeediag sieke. and we verify 
ihoiigiN that we thoidd have loat them, for alt 
their (Una came of; from the foote to the head, 
bin yet they r ec ^ er e d agalee, ter which we gave 
God hearth thankee". In the foUawiag eeaturiee 
many whalerv and arctic iravden became urn 
pleaunify aequainted whh the pobo a oM e quatiio 
of the liven of pohk- bear (3. 7. S. 12, 19), and 
leu frequently of eskimo hucky (12, ISK bearded 
aeal and jtrecniaad foa {IWh Several caace of pob* 
oninf by fahlivar have been recorded. Poelaviki 
(IS) dewribed 9 patienta who becartM W after 
eating vdialc fiver. Loab (10) reported inioaica* 
tiea aympioma in a famfiy after tW iagestion of 
ahark fiver. Similar aymptoma have been recorded 
after the eating of liver of "hapuka" (groper), 
kingfiih. awordfbh (t), bhinagi {atereolepb bhi> 
aagi (I)], Spanbh mackerel (13). and red ateea* 
brat (Id). 

The qrmptoma of vkamia A iaimiicaiiea were 
tfvided Igr Knudaon (9). into ihoae.af acute and 
chranie hn oa i catioati, each oeeurriag la chiMren 
and a d u H a. We ihaH fimit oundve* lo the acute 

In 

The f a Wo w i a g aympto m a have been dcicribed 
r^ularfy (3. 9. 10. 12, 153 Two to eight houn 
after the meal a very aevere headache oce un , 
which b uaualfy loealiced frontafiy, fotiowed by 
nauaea, vo m i ting, d h ay nai a. krilabilify taehyear;. 
dia. a foaTjig of lirednem and an aaaaaive urge 
to ilacp ftemetimH for 24 hounl). la the more 
aevere caan there b l e d a ci a of the face and aome* 

b focalbad or gmirallaad peuritua. Thb b fob 
lowed after 24>3d houn by paaHng of^ akht 
bag'm ah g arouod the mouth and apreadiag over 
the ealbe body. The akin of haada and foal aoma> 
thaea eomea off aa a whole. Subcoolunctival ko> 
awrrhagaa aad giagivitb may occur. Uaualfy dm’ 
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l y t pfo o i a toanr off la a fow daya, aemetims rm 
eovery ukea fo ag er . The dnaquanmtian bata for 
aevcral weeka. The fymp t oi m in our patienta a/e 
quite aimilar to Ihoae deaerfbed in the litcraiure 
of potiemt auffering from acute vitamin A inteM- 
catioa after eutiog liver of polar bean, evkimo 
hpakiee. cer ^a fbh and after the ing^ion of 
hfyh doeagea «. vitamin A preparationa (4). The 
pmieat reported in thb paper had eaten halibm . 
liver at other occaaiona without becoming in. 
Fridtiof Nanaea (14) reporta eating polar bear 
liver in iman amounta without Ml effect. Ihme 
obiervationa m^ be eaplained by one of the fob 
lowing findingc: 

1. The OMioentration of vitamin A in hahbul 
liver oil bercaiea with the aiae of the liver and 
therefore with the aim of the animal fll). la 
comraat to mamiaab, fbh may continue to grow 
after readuag fuU maturity. Aa a rcauh acme fuh 

fat certain specica may reach a very large aixe aad * . 
wefyht. With inereatiim age the accumulation of 
vitamin A in the liver co n tinuca. aiaee only amalt ^ 
amounts of thb tdlamhi arc requirod. | 

2. There b a marked seasonal fluetuatiea fat 
the vhamia A content of halibut liver mils. It 
nwy vary from MOO i.u./g i February to 1064100 
Lu./g in May (I I). There ii abo a leaaonal flue* 
tualion in the a m ount of oil preseat in the liver, 
la general there aeems to be aa iaverM relation* 
ship between the amount of oil in dia liver aad 
the vitamin concentration in the oil. 

3. The part of the liver which b eaten may 
abo play a role. The top of the liver lobe of 
the ha libut contains the largest amount of vitamin 
A(2). 

4. Pfawily the amount of liver eaten may have 
Influenee on the symptoms. It can be seen from 
TaMe I, that even small a m ou n ts of liver eaten 
have caused symptoms. If we lake lOO/XM Lu./g 
vitamin A as probabb concentration (I I) tw t^ 
very large halibut liver, the ingestion of 20 g 
would be equivalent to a dose of 2 million uniis. 
Gerber c on s id ers thb a aufficienify high dose to 
cause acute symptoms (4). Fealavskffe patients d^. 
vdoped symptoms esactly similar to those of our 
patios on dotages of 1-5 mfilion units. It can 
be area from Table I, that them b no relation¬ 
ship b e t we en the amount of liver eaten, the aerb 
eu i a tii of the symptoms, aad the serum vitanaio 
A level, which b abo fat a gr ee ment with findings 
in the Hteraiure (6). 
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Hi tt—hMm tl Mm* Ii*i«i h i » ii. Imf Iftmmm 

mmmf km m.K li M mUh wUn tm; M. M ll* t lii < p t» (x IMWJ. 


« • vwMM* dMMMr WM h|rfw«rM>M ki • Mdbrato UM wtdi inktirllw -- 

mJt Q. IhM wtn hitar. MoMbtr aflwpMMirtM (flgl).. (“Cr). Hw hrtl-M* »f ■rytfc w cyM> 

■ hM iwi » «m la addiliMi ta UtM rf wa gw; m hbtM wUh ••& ««IT (av. 

Mlaaat aaar Mt aMiaBcal, taw aaa rf varUbiUty la Mia MmmKt aial ST la SS Maya) aad aphaia 
laapaaMai to Mw af hapa to aytoa ae c aMaM KaM aad • aa^uaateallaa waa MaawtolratodL 

flraaalaa aaaa hp licht a*, dark e al la - ar a a p taaa a l (fflf t). 


(I) fkaal aptoflaiaito dtgradallaa Itnnililiitt ItnSlii ^lia aMalaal a p paar a naa tt tm pa» 

aaa aaaaplaaai i abhalag a fcarac torlaad A Vaalatp a( lasla wm carriad aal Otal wm aballar to aMal aapacto to 
Ir MMaraw aatoR aaaaalaled. fad, to dad dia aaaaa far dia a araw- that daaardMd to dwaalc kypar. 

wUdiwaraaald a ltoiltodkyaaiaat. diraanit aaSl nanaaaytlc aatarfau Hm dIaaMaaaia A.*-* Tlia adid pmAa^ 

braaa. WMhIa toaaa laaldu a l «*«»> bana laarraw araa kli^ty atUular kapalaa p laaaaia p ly, aad aawraa aaw 

idad badtoa wtia Impilar aaada- aad caatotoed abuadaal awgakarya* aamUad dial a( dia child dcacri b id 

phOabadiaaladwIinaaafcliiaipy, cytaa, bat waa adtararlaa imiaaMrk- by Jaaepha.* Tka dlagaaah to aor 

adiarK aad Inayalar Igaiaa aMeh able. Tba Caaada* taal araa aagaUva. patlcat waa catobUhad aal aaly by 

toto — * to ba da y aa a tala d arga. Starch black b a magl al j la alactra. diahlgbbtoadUvalafvilMato A,bai 

mOm (llg d). A a topbagli vacualaib pharaala d a iaaitalr a tad IA% A* alaa by dw daatowiratlaa a( ha. 

IMtod by a atogla aiaatoran* aad h eaiaglabto aad Ld% fatal baaia cr aaaad vllaadn A'Ska niiniairna 
caatatatoy dapaaralad aaiaaaHaa, glabla. Tha g k i ca aa I yl i aa pb ala da> to lb* Saar kiapay aparbaaa.* la a 

wtn aha tocraaaad (VIg •). hydragcaaaa activlly al dia arydira- ravlaw al M aaaaa tt Kyparattoad 

(S) fbb Maay bapatocylaa aaa. <ytaa waa a ar mal Thrta araaka altar aaala A. OllTar * patolad cut that die 

l a laad MaaS Spld draylala (VIg S). tha bat traaaliiaiaa tha patlaat araa aigna and aymytania ara highly cart. 

(4) S aiaa d t oadaphaadc rctlciriiiai tajaalad arlth bar.aam arytkraeytca able, and dial todividuala and argaa 
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UMMp to dM taKlc •Atcto «f vMamto 
A. IMt MMir In wlijr iha Itotr pmI 
tpltfn wcrt m pfww Iw wiHy tovohml 
In wir poUmL 
Htpnto tplw N wi ee il y ww 
In JaMph** * •rleinal CBM rtpart Mid 
bM b«M a Wr iN d In MAaavNnt 
aaaaa af hypervitaininaria A. Navar. 
llNlaa< «N And tnfy taw ptaatana 
w p ort a af Avar btopaiaa!*-* Badi awra 
M adnlUi, and bp ligbt ndcraaeapp, 
apaia ratMTtod aa namwl, awapi tar 
Hpid droplali In Kuptter'B caHa In 
•m rat*.* In that caaa^ wlahnal ba. 
palla dyttwictlan, cbaraeterirad bp 
tHi^ pr nl an gat lan a( Iba pratbram. 
bin Ibaa and miU rbraallan tl tanim 
albabna phatpbatoaa uctiaMp wm 
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JmmdtM, ah aatod ftpaw l bur* 
bMiip, and to rrif aaa d aadallp af 
SOOT In anr p alltnt awra tlMcal 
avldanct af bapatic dptfanctlan. 0^ 
Vdrt Mitaraaeapp, iba bapalia a braa- 
alda eanl aln a d larpa taaaip watta 
pbapn wbkb dhplapad Iba charaa> 
torlaUa r a a na l e ant Ihwaanaanca af 
vHaniia A. SiaMlar flaaraaeanaa wm 
alia aaan whbln bapatacptaa. Hapatta 
Bpafiwda pl g wa n l, wbkb la —trim 
Man to cbildran, wm prand n ent in 
IhiapMianl. Cbalraa la l ei Meaplea l 
Ip, Iba Auaiaacant aMlartol Man witb 
. ubravlolat li^ carrcspandad la Iba 
krga fit drapla to to Kupffar’a ealli^ 
mmH draplato to bapatoeplaa, and lal 
to Iba rarlal Iracto. VliraalnMliiral 
ebaniN to b apa to epl aa toctodad 
I n et aaai d plpaant eaniMntog Ipaa* 
aawai^ Hpid draplalt, facal cpta* 
plaamla da ff adatlan. and In w aMid 
aarUftip to alaelran dyMlfp af 
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af tow l^pN N ^«il. Into 
■to topatollaa fPCO) b 
iV t ii w le, Mb lai b' i. 

irM rx fjtttt. 
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VMM MMh M «inl iMf*. 

tMi * «r abalMlia km fai|w]r.* TVji^ 
tfw iMpMta rt t f igi af vitmla A in 
iMi MM «M mmcM wMi Mi 
cIMmI M i l fM tiiM l ■itIJmw •! 
km kuM g a. Kw ky pa rtt aplir ti 
vMoki m^mImmIc ratlcvliMi^ wlilcli 
luw alM Wm ym tml y mmA,* Is 
prafcs tly a mpswM Is I w m s stk sm. 
Is k s k sM s( vWssils A, skiM Mi 
■ y Hn sIs** silk MtM'* al tfw 
SSIM SM wl ws io M fi S nil iss 
Iks SMMila asMsMarf «Hk clifw* 
k hyptrsWssilsMli A k'ssually aU 
tribalsk la pm aatritlaa m Um 4 
Im A Wi t it ^ Amm bdats mmf 
Ms pkM a rak hi sar pattsnl, 
aha aUn M mlU Mtaila aaik rttfcit* 
k ty laa k aaa pm attor akppl ag tfia 


Aat km kM appakk M uiprsM 
auk dha M akask aH^ Haw. 
am, W apkaa am sUn mp krpK 
Iks kppsrjpkalaas kMwailralak 
kaitac kM fc aapl ki -*-■] ■ - kp 
atudka aMi aiyi la at p i M kksisk 
wMh MCr, p aafca b l p ac aaiai kk far 
kar asaka a laa aaiak^ aaaa tkaap h 
kar p kl akl aak kakacpk Mask 
hak rslanitk la asnaal kasla. 

VI k ail a A k Iraaaparlsk fra« Ika 
k k rtk aa la Ika km la dta aslarlllak 
fatal aad alatak Ihart as ika hUiatf. 
saOp laacUaa askr.'* HapaUc m- 
kr aaia aaamt U k tfia bklepkaOp 
aeUaa akahai, akkii k rtkMH lak 
Ika bls^ IxMs a fraa atkaka A ia» 
saka la raplk ksawlpak af arpih. 
laapka la vUn^** ahtta Iha appat- 
aaM fak kaiclka s( aaAtpaalc chick 
cartlkfc,** aak induces ckaapsa la 
b^kk rat km aOladiankrk ■* aak 
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M Ika Ipaaaaawa l a h m k p kr^k a 
mspma. 1km p ka r amaa kaaa 
kata aaplalaak kp kw kiaatp km 
aacm bat alkakn A panakaka 
MUakr aak lakaccllikar amAcmM 
aad chaapM iMr tmntOm.** Task 
kkad lawk af vMaaka A la am 
MMh aat aalp bani aacaatiw hUafct^ 
but aka bm aa kkrfttaaM with 
Ika abUHp af kic km k aenlral kw 
kpdraipkt and rtkm af vikaila 
A.'* If matatiw aaio wak af k a l a pl . 
caltp adlw vHaaila wtra talmak 
uriUda a hapakepK ckaapt* aUpkt 
aam in kw Ipaptakte mintinaM 
af Ika iatraaanuiar irpaillia Ika * 
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iiniaiiaim __ 

kkpM apa rimt n muld ha aaaapsi. 
Me Wlk aiwh aa affaat 

tMi kvcMltiUm trac nmctkd k am 

hp AiMIc HMilk mw AM. 

aitM^ AM.|ltnL *Md AMmM. 


■.V4 McwlknlMik A M 

i a* cMk sMMu mi 


ICku. 


I. ON«ar.TJC. *4 Ckaak Vimk A *- t' 

Mm at a Cm k caOIMrCWMaaa Me. 
«inr al *a Um a m . Amr i Oii CMHIMIM. 

IMbum, WJb VMaak A laUaliiaia k 
AM Mi Mawt cl a Cm WMi a Mtmmmr af Pw 

tMm im. Mmttmti mum-m, tm. 

i DUkaMa U iL tUi Cl i t aala IkwtYllaadiwM A 

M AMa, JAMA mm-m, mi. 


1 Maaar> ill Hl ak l aa l c DMriballaa af 
A k IhMMM Ot a m IMar W anaal and P. 
mi C aa d l ll aiia. Aac* Park MiMim: ML 
i Salaa.Bamaa, J, aad Maak. JJLt C Wa ala 
Hnaranaakaak A: Mapart al a Cm k an AdaM. 
Atahfaaava Mad IIMa.«|, NOL 
1 bm 1^4 KaaaUa Mlaiaaaaliaiir k Mwar. 
a W aaalaaala A k Man and Rai Aiaar J Pnh Ih 
m^lMiiti 

I MhaRaar, P4 fc S alakilar C l naaaa k : 


IM 


- k AtMt Vital HapaUik Ma dto ka tk 

MdltlW. 

1 RaMa. t, tad Uttar. CJ 4 Alattaikdatad 
HapaUa lalanr k W at aliafcalla Valaalatcn Nan 
Caaf Had nmMN. tm. 

. Ml Ik W tiaian. t, tad Aa d ta n a, JMj Itm Cmm- 

'! i 

i Mi Chkd/Vai IIA PM MN • •• — • 




af VitaBk A bitr kr Um I 
J BM Ctaaa tMMTmi IMi 

IL Otnsak. d, aad Dmal. MJj _ 

maWI^ af VHtiak A Balaam AkhrW k I 
Urtr.Naant tlfcl»-Ut. HtL 
It Maadal Hd, aad Watan ».p 4 ‘TM I 
VUanlM: L V U mka A and D.' k - 

tad OUiMn, A. (adt.i: Pta Plawataalaalial Btak 
af rtaaaannira, ad X Nan Yatfc: UarMiltal Ca. 
IMiPPH».MM. ^ 

II Okak d-T, and Laap. dXi k k dl ai aa Sm 
M ada af AeUaa af Eataaa af VUnak A: V. Tta 
Bfftat af Vtaada A aa ka Bubiliir af an Bokwa. 
cpla M aaabiaa a Bkaftaia J aMIlAtl. IMB 
li DiaMa. d.T 4 Uff. J-A-s aad Pdl. lUU Mad. 
Ita aa Ita Mada af Aetka af Baaaaa «' Viiaaita A: 
L Bffaal af Batata al VUmln A aa ita **--*■ iTIm 
aad r aaaaaililia af BiaWjnale Chldi Ltab Cartl. 
laaa^Oma k Oram CalUita, Biar'iaaa J mm. 

U. Umr, dA 4 laMtaaka. M 4 tad Oiaak, d.T 4 
Madlrt an Ita Mada af Aatlaa at Earata al VMtaik 
A: VIIL MHattaadrW Sarrllliic, Biaataaa / Mi 
4tMa,mi. 

li Dtaak d.T. ft It Vktnk A aad MaiMma 
•ynaaiK L Ita Adlan at tta Vllaada aa dw 
.if Cdia and Inlratallatar PartkkL 
dUm J ti-li IMA 


Mpprr aMaadmak A/bSUa al al 








V«Mr mMotW «iM •wnlMlHM 

wymlw l ^r wiyiwa. h hmliM Am 
•It pwl carrfiMMHy pajrchialrl* 
imhlMM an. fai affMl, miraly Om 
af WaiM dmuf i impiicnl 

Atrinc Ite •fMallMi. My cmmmn b 
UmI the nth ol a «arbiy at Mhtr 
(achMS May ihaa kt otwdeoM and 
plk M cor* wriowly eawi y. ’a in fc iMl . 
Ibrlicr rcfwrU Micatad liiat bo* 
timif oflcN MfwrlMiord a lucid in* 
larval at Ihrca la four daya Mlaw> 
raracry and praccdinf iha aaort 
or iliwrfaniacd mcnialiaii.*^ Thia 
dbMder uaually cbartd wilMn U 
la 4K hnara after Iramfar la a Man* 
^ iMMpIlai cnviiwMiicaL Thcaa 
dmiral oliarrvaliana auftoolad lliat 
pMl<t>tniliva laclara. and apeeidcal* 
ly Ilia 0|Nm>llcart H ac w va ry Roam 
•nvironmml, might ha playinf a 

rale in Iha lamhietiaa al Uwaa Vma- 

loma. Subaaqucni^ Laaana and 
Hagma waraatila laaifniflcanlly ra- 
dace Uw inckicnea al ihcaa poMap* 
craliva paychialrie oompUcatiom by 
muiipablifif a variaiy of anviran- 
nmial and paychologieal varkMea 
We ngtva with IHifo lhal it ia Ika 
patient with on arganleBlty ini* 
pnirrd brain «rha b moat valatraUa 
la Ihc alcap deprivation and atnaory 
mMvaeny often premlcd in thb 

I**** abairvaJ anothar mmH' 
w iroap al |•>llbnta in wham con- 
ladon, dborienlation. or ddiriwn 
««ra appniMit an Iha firat poalep- 
***' t«.*« y <D. & KamlaU al al. 
•M^bhMi data).*-* Thaaa pa- 
iwa charly manileating Iha 
•f organle brain dynfwMlion 
P^uead dwing aurgery. Olivbutiy. 
in Il Hiaa pafienia. Iha padaperaliva 
cnvironnKnl could not have canlrib- 
*1 "••y be llMl 
^th ha prcdoMl- 
n.«lly ^yanaal of aymptonnean. 

!? praporlion of paIbnU , 

in this lallar calagory. 


^t- T.m ii M. anau am. mmhu 

W MfbMM SMiMM * -*•■-- 


Myljwytir. MMA MM. 

* »>««*■.». lUf AH. ... 

•MM tefarf Mtlib MbM ImlmI J 

*.WmUp Ml: —"-ni 

tm. 

«. Mm.m fa- 


J* iMfoc.-Yaur cdHorbl 
"Open-llenct fhirgcry and Iha 
Ibyttia" I2IM370. imi biadag- 
Malic and Anal! Need them Ita a 


*«fca^ f Mdi (ba aMMMida art 

MVMhapM^and aharr a nabaty al 

Bia M hnMMdy patadoM «hbh b 
Im^ rather Irighlaniag. If yw, 
raahy read aiy atwk, aa wall aa Ihnl 

•f. •• at 

all.* ywt wffi And no a«artbn that 
jwlnt pflychiairk comptieilMm 
%*!’■***"* operaibna am 
^unetiotial In nalara. Kor wa are 
M aware there are a mulliplieity 
af tactara htvolvad in Iha polbnl'a 
rjapM* la cardiac oparalioM In- 
•aad 1 awnlion Cilnwn'a arlicb* 
ta^ arigbul pAper.* aad in other 
jarhl^ note “iwdUpb atiologba** 
li^«^ in pootoperativa rradiont. 
M a thna arhan paychbiry b mov- 
•iini toward medicine and payihia- 
Irbta ara collafaoraling «n(h their 
medial and aurgical colleagura to 
•ndaratand Iha eomylesUy involved 
ta petbma’ ratimMea la phyaka) 
iHnoBiM and oparaliva procedum. 
M aa ^ attempt to Mart balllea 
whara they da not aaioL 

Mww a. Am<«, mo 
OmiU h wiO. v* 


> p «waM on. t i wii i a M<a* mu rw 

fMdMt OTMfiipirtwM «| mtmm mmh 

Urn jct ^ ytt 

*Va- w itw anw 9ftm ' 
^ M»PII M ». Urn, amt j urn tn.nr^ 


. *mm ni y iA n l KMaaaa. 
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Need for Controlled Study 

^taa Aftlar.-Tha articb by flhol- 
mH at M vanoM aiitafralis fv 
myocsrdtal iwatctitoriiation Itt3: 

1970) racDfils a maafitAcniC nir^ 
gical aerba tram Iha standpoint of 
eenoepl and technical ability. Yet 
Iha vary appealing avidmea for aue- 
CMi remains inconeliMive. Whara 
M e the esnlrol patbnU? Surrary b 
a farm af Ihar^. not a magical 
precasa. It must be avslualed like 
olliw Irrabnenta and by erpmlly 
high atandards, b. by mbimbinc 
bma Ihrouch random albcntion of i 
‘iliwlifyinfr palbnta to eonitpl and 
taraled groups. 

II ta erpially depiorabb UmI In Iha 

•smt bsue lutiiwnoNS ana an- 
m>nm, p 135) Ur, IWs avalualbn 
of various farms af ravnacwbruulbn 
bdovoid af any rrfermco to the lack 

af oaniraL My crhicbm af Iha aur- 
gtoU aniliusbsta b not Uul they ara 
•rang (or even probably wrong), 
but Mher lhal (hay have net al- 
Innptad lo reaMy prove lliaHwcIvra 
Hglit. Tlt^ Cwcfifikat and prolr^ 


d^wpertbanio nal bianj^ 
The riMTiMs af prapa i l y dMnMi 
and owiirollad atndiaa auta bath 
waya-iha proaf ranwina in Ibsbn 

Again b Iha aaraa bsna Ip UIK 
Mm Oata. righUy 

ssnet of a aanlral aarba in iho rapart 

w aaareba Uwrnpy far hyporlan- 
obn 7^ potato in Iha raply are wan 
raada. hut ara only tangent tally rota- 
VMM to Iha rani baua. 

Wa amuU not ihinb af toittag o 
"•* drib wHhaHt coniral patbnta. 
Surgical precedarw gcnaraliy ara 
PfT'lous tar bayand Iha side ciraeta 
of mM pilb. It b high Itaia that 
granling auihorilba. jeuraal revbw- 
^ thmpaulb Irbb commit, 
toat demand equal atandartb of ad 
(reatmenU; approprbtely deaignad 
and conirolbd Irtatai 


Papilledema and 
llyperviiaminoaia A 

Tm the Ediiat.—'nm laltar br Vta 
^in (2l2:fi2A. ifM) dracribing 
of paa o dotu iMW aarabri 
praduced ta an ll-yaar-ald gM by 
hyparvitominaab A. tariudsa thn 
MAlemanl. “In nona of Iha c*>^ 
^ulb or chiMren-haa piipUlci.<mM 
bean ^ only Andtag.” Thb paibnt 
waa observed at Ohio Slato Univae- 
sily llaepilal. 

OUvar and Havonar* daMrftad ta 

iiS? ^ ■ l«-ytorrald gM 

wita bilataral poptHatbraa. ns wad 
aa loM of hab, Mdn change^ migra¬ 
tory arthrilb pataei hepatomeg^ 
and sptrnomagaly. hypomenorrhaa. 
aad genaralisad raobbe Seram vi- 
lamin A levels canArmad Iha dbg- 
nosb of hypervifaminoab A. 

Merrier el al* ta IMO draeribad 
Uirae craes in girb 14. IS. and IS 
yenra with diplopta. papinedema. 
and alhar aymptoraa auggestfaig 
br^ lumor. la addiibn to variaua 
individual compbinto, each hM 
hypaatenorrhea. alopeda, and rhn- 
pMira or Mher marked forma of datw 
mata ab 

Iranicady. iheoa four additbml 
caaea af papiNcdema dua to hypar- 
vilamtaotis A were all oboerved at 
Universily and Children's llospitab 
assoebted with Ohio State Uaivtr- 
sity. 
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IhMt T« incnr^M la 

IMlwa«<pa TM is»ln» 

m MuiTda MJttUicany tum*. 
CMM aptwir la f aitaeuM 

YlUICON, aa aatijiicrfic an4 
wtiffiirrfic acmt caa bt Mad la 
Mat a wida ranca af aeoia and 
eit»aa< aiiafsiaa inciudiiic aar 
fnar. ak*n laMiaa and poMa ny. 
Aj|t«t*a datatat CMdiaai 2 aw. 
ttaa W.>*pa»iiul or hall a laiiatl 
J l•lMadat:^••lt1 meat*. Adatta, 4 
w. (1*0 iaa»aaanf«it ar ana laa- 
lat) 2lMiiMda<l|raitii nwatt. Kavar 
awaad Ilia racgauncndaa dataca. 
C^aull aacka,;a tucuiM tti to- 

thtr fnit\^ 

tidaadtciii Oraaaincai la II4 
caiwaan. in ia« inciaanca. 
diy Muf>\ di/t>aa*i. MiaiintMi 
iMiiaa and lUa lawi Swia ktaa 
nal^Raialy. a,:>talioa, contuaiaa 

C aallaaii Paiianii itioHid kt ad- 
witd net la drna a car and aal I# 
aperato Maciimary ar appiiaaeat 
aiati atiamian. laica ma 
*“« aiar eaaia droAMntu. Tat 
aala aia af VtViCOX in araanancii 
•m iM ^ atUMiahtn. Palitnl* 
ajw^ ka aamad aeamt laa in- 
caMiaa af aicaiiel ar aihar CftS 

SSSSTS MM art aa 
*a»^». preipnead Ultra- 
nr KiU! kiMamina anufsnitli may 
cauM kiaed dyioat-M. TnH ha* 
r-M k:cn rcparlad aiM ViUlCdK 
C^aMwicatiaaii Ptripfiaral anii- 
0 ti*a%, a'tha;itn mini, 
mat. cer4iain«icau VIU1C0.M ia 
paiianta mUi (laucemik or in inaia 
pradi i ptit d la urinary raianiian. 
■ a aaot aa ay n . turn. laati af 
C|ra>cr«P!*aiaa aa AaaMna ana 
Mifiil Om la Aauat. JAULA. 
m;ia xM4eH ism m nn. t. 
Mwaa ( A. Ji.: Aa»«i4a tMwiMiiit 

naarmrt af Cr a mai an a-rr. am. j. 
UiMtMt af OMama man-m 
pror-l itu. k. Orawi. A ai at: Tka 
t*Mt af fi o n Ai an aii n an Ca«ta- 
MMltaUtM. Ow. auwM A 
Tliar. yiI4»M |May>AMa| itM. A 
tara M W w . AO. al ti.; Mmi al 
C yo m aioi H iAa aa ammimm CM- 
ktaar ai Aaaaiat. mai«M Oam 
aja Unaai Afaum. 4 A.w A laadl^ 
nt Mum M> mt. 1 MtHMA. 0„- 
(Martaac* mdi C»a>aii*a)aaMa Ny 
McWaria# ai a wan i n »M»ii ai Ana- 
kM; at Catci an »# kady WtfAl 
PaImaH. OiMm. MM. 
flMMAK (Om. »| l«r. (hMithta 
Jjawamm m taM-mt A vm 
M taA T4. A.; atCMn WMucA Mt* 

AOfM *2 riMt ti UMtr Cmma tM 
WtiOM OtM af AtUlMtM , --M. 

k tMMra Mta. A MMOV i -1 r * ) 
IKI. ' 

AMiMiti Ttaitn ti« MA. ktaatt af 
«. Sim«. caMt«Mt t MO. atr lat. 

MMoataiiH. aaWM ar a ikM awatt. 

M I Mu Mi M aa aa rtatatr 

d*«*.kk M dMOAa a* tMk 


CWIai«at im allargjr 
T»$k*£^$or 

la- ikcir paper *^uiaiat Mat aRcrpy: 
mauld aad patha MadiM" <CaaaJ tied 
AuJ 10): J2T2.1«7D) Wytaaad Mtiloch 
dnerika M paiicaK ivith ikia tyaipiaaM 
taa ityat vliick ikey aiirikuid la CkriM- 
aiat UM alkrgy. la TaWa IV ihcy Ku lk« 
f o W aaia g : V 

Skim Trtataaiy raik.2t puicau 

VeudA aad aaadau I 

Aapiacilaau. ) 

UnicariA.. 2 

Tkc aMkan dc^ike ike Iraauiary ra*k 
at “aMhipIc tawll. rod. iicky ar kuraiap 
■pait aa iha faraanni aad kaadt tad 
aMaMoaaOy oa Ike face. «kcrc ikt ikia 
kad caaiaclcil ikt acadin; ikii Marled 
•kkia five miauin af Iriaming ar deea- 
rtii^ Ike iree aad iiMitlly ditappeared 
•Hkia ktir at kanr.** Tkay upfcM ikal 
Ikl* rttk “prokakty rtprcwMi a caaiacl 
allerpy la Ska olcarcHa of Ike kthaai". 

Tkc aiarpkalatic Una “»pal" dace aal 
ladiatM irhclhcr ikera are macalcs. po- 
pukv piickn. pkuptCA ar variaali Ike- 
laef, kM Ike rapid aoxi af ike Umi ruk 
dec* AW agree oilk a ditgaoHk af cotltcl 
aHcrgy. 

CaMaW aHcrpic dermalilit b mcdi-ilcd 
ky ddayed evnabr :miitaiiic meclunnM 
aad dnei aw ainc awl divappear wilhia 
adawev. 1 he ‘■|raiMi«ry ra»k" itkidi Ike 
aWkurk dewrike i» pritamakly a pruMary 
irrilaal ik-raulriiv due I* ike ewHai.i uilk 
Ike Ckrnimav Iree aevdin or wker pra- 
ducitefikeliccauekaakarkarriMa. Aay 
individual it Mik»eci la a MdMlar priwary 


CORRESPO^!OSNCE ^363j 

(CpHflNNrrf frum fMjgp 57 /; I 


B awadaied ariik aa I.U.O. A 
laa preyaaaey avwdwed oilk 
n repuTMii kjr Piter. Maer aad 
kit tatyecl kat reecail) keen 
lakfa^ Tielec aad Car- 

»atcaeaaf aa I.U.O. incrcaia 

Ike int-idtiit-e afeelapw prepaaacyT Wd.» 
aualinf wker awkeet aad aha fmia U* 
mta etperteiMt. keketw ikal il dnet aw. 
kw Ike iiuMwa it ky aa meaat decukd. 

I Uitk J tkaal III. Mcfcdah hd.« fa* 
oaMMweil emryiealip M iMea. 

jawya yii •^M--^MM-»«rAp:i 
Rcfcrcnci t 

•- VlnaM4MM4PtMivC>airMt 

i. Itaia. t-aawaMiyaJA.HU 
t. faew > V iaira AH. JJi. HH 

*• JWJll'ml**** '““*** 

». ••••••hi II. Tm •/• r. r-HtMiM f-.AmmI 

OA-wd-Mv-jat Mti.Hia 
A wiinfaiwiaa.m£.«riai.nAHM 


I Irrilaal rcactiaa aad k daet aw 
I Mimalaliaa of ike alkrgic praeol 
I Odaili are aw §mm af ly^iagle pa- 
1 1^ viih "veticleA aad CAMdSie'*. kw ikit 

m a niarpkuiuf ic preacayaiiwi ikai way 
allaa kc wea wiik caniael aUerpie der> 
aialiln (c.g. at ia pWtaa ivyl. 

True eawaci atleri-ie dcrmalitit la aa- 
nurruut prwluclt uf ircct f rctwt. pWicin. 
aaudutl cle.) it uell kwnta aad adidocu- 
mewed in tiaadard •ctlt-*-' 

ScraA-k icMt arc aw acearaia ia eon-, 
•act allerpitv^derwaiilit and tfcwild wm 
lapplaw IW regular palek Mil. 

_ / AM.faMMat.Mfc 

natl. finAftJia.. 

JmmtmXUm. 

Rafereacet 

I. AA* rMMart Bmmmim. fMbiiMAfc. 

t Ktddk A. Hn^rkkdu^ fl. |jif%c 

VliaMla A laftAkaliaa 
Tip ike Ediioe; 

I akaald like w kring M ika ——li- af 
Ike praCnaioa the rUka af vkamia A 
iwoticalion aad Ika caw aiik afciefc ihie 
vHaaiia caa kc akiaiacd kjr avcr-ikc- 
caunier talet ia ikb rouwry. 

I reccaily wiendcd a firl aa^ 15 aka 
davdoped kcadackcv vowlGng and di¬ 
plopia. all akk aewe eaicl. Sirabitmat 
and gapiltedcma aera cvidcM aa atami- 
. aalioa aad ifcc cvrekratphial fluid pre»- 
tura WM grouty detaled. My arigiiwl 
diagaatit vat a prabakle ccrckral luinaur 
kw CAleativc acurWogicil iavcMifaliaa 
vat compicldy acgaiivc. Tkc paiicw kad 
keen lakiag niamia A ia a dutage af 
{00,900.aoilt daily far Iv# ycarA Stic 
wade a cootpicw aad drawaiie lacotery 
follaviag ditcaniinvaiioa af ikia wcdica- 
liea. 

Tkc ttiiaaiia kad keen tald la kcr aver 
Ike cwMMcr la Ike drug uarc ia ikc kdicf 
Ikal il vould keacfii her facia l acac. The 
Mrcagth af ta£lLiuklet.vac MXOUO mni. 
aad ubilc it vat recoaiwc^'d oa ihc 
^Ik lhai aal) one laMw thouU be lakca 
each day, the paiicw vat laU Ihw ii vat 
aanc caatoiaa la lake nwre ihaa ihit la 
Ihe irealweal of aeae. Il tcewt la aic Ikal 
•here h a very high ritk of induciug “kc- 
aipa iwracrawal h) perlcatiaa** in laaic 
paiicMt if Ihit vHamia it la be ftedy 
availabk viihaw prcteripiiaa. 

PmI M. Urvtt. W.ll. M a C.P, 

(•aU.at'. 

1 Am'. Mr A •UMVM a, fa ruwwi PmAv 

Nv KikUl W -IW iw Mi AtM W eOMM 
* -TI 
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IUmM M|«M kWt ti 


Ik* Hm (f «<IW riM Ik* k*i k l i «l li m luk tinw ly k *4 
kMiki>— tm Ik* m* «f ik* w iim iy k **<l ci w » <. TWi 
ll mMt. k*CMn* arilk Iki i * * i r ii ** *1 • hw Mwlir ina^ 
ImIhJ ■■In nm *•* tk* ncMaHy ki*dia k r« < 

ki ikh «MMiT kw* M f i>fi 4 Ik* beihun, n iwif ci i, 
mt m* miiiwd » <» kmic* i» r 


A k«*lni*d ^mkMnMa-ik 

Pi n iww»l »kmwi K. Bm 
A« jw wvm—I 

1^1*0 win Tiwinjr 


l3Sh\ 


.mt — .. —^ I 

I wfc al n ia cacfttto wm I 


(»%)•« 


Hjntw<» f«tmim « awt ww n atii 
p*>in*» »*i *i»aBS*d 1*1 fiti 
gn lin*iil cknmaugnfhjr, 

■ad ky t|i*cn«|>h*l«nc«nr. By ihcn i— i ilHri Wc k alniti 


ml m^n A kff? 

i- U n a w wiiinii— k * 
^ra m t ngn f k y. 




a A. 


mmamTAMmotis a with 
IIV reBCALCAMIA 

- LMttSitti 

yi mhiM d ■ril h *iii 
W* k*«« McajLBMiOM okk tortt* fcw««*. 

alCMIlM 1^. II* ••• 

lakinc Ik* nutlwi k ni ai t k* kad kcwd Ihn k konk- 

cM JOJOf^ 

A Id-tw-ald fnl* wm I r ulifw l hwi nniktr 

km «il *r k*C*ll«* rfJlV fMJpfejlM «/ tkk — mrt IM m l.. 

dcMcnd ky iw k i m •dmaniwi iciiiMik. II* admiiwd w 
k«ikag uka tdimiaAfa* WaMAAMOIhl. M«*ny IQUMB, 
Bllfti T •*~Ti ^ *** ^ *** • likjtol.J0P.«>9jii««(yJpt_ 
ItttMan k micfn^ MidJiuMrk* M uktnf vKimiii C 

* mtiMidc-ykiiaki yrcpmiim mltfnSiir 
«S^SA.MW .«wu, vkaaki D 4M wMi, vKimin Di 
f nuMki B| Xi iMAt p kck i i wii d* W mg.' C 

M nt^ ykanki B, I mm-t vknnki Bn I pg., a»J ci * c mm ■ 
yinilii*ili I PiA II* wn ikp h wnm ii nwi ty mkig M 
«|p«pnit emukumg »i in lpi A md D. S**(nl arciki 
Win* idiik i iipa hi kad d wt lagid palmtla md palydMW^ 
aad akaal k»* day* ktHat* adaii i iiaa a w» ihian aad 
wnltea leadc T-ttakil l y a rt p«d> « ^ Th« aca iUy k* 
Tiad Wm tfWrnk (IM p aad had igadlcd Kvtialjaii^ 
Tm daytla**! h* kad had gcmnl aialan* a nWimd 'wiih 
d i iaaaiwi ri aaa flktikia ik wlkk w at.appaf *« u «aiiii«i. 
kad hW, liaag iMi farial dai h lag aad knarkij al ih« lifi. 

Ob fkyiial ra—'aiwiaa iKi WilM ■*! 
a mtand . aad bihank. Tk* a k a at lan a i iMi kadaigi am* 
■and. Tb* Bwr ■« an galgaM*. Sciaai o l eiaai «ai 
U-* aig. f«r IM ad^ 00, l> aiM gcr kir*. chMd* M 
■Mg. gif Hu*, r alaiiiaai 1-3 aag. p*r Mm, aMnlia* pkai- 
a hnan W aa kt. Maad at i t a nwaia (a.a.a.) 21 ng. gcr 
iM ■dCwfwa^^aniic-aaalaacfiic.lfaanniiaau (l.0Ar.) 
fl aakt, aad m aai gia w ki* M a P<f IM ail. (21.gt 
ilkaaila aa d 1-T A glaba h a). (Tkii* dtiwmiaaiia a i mr* 
M gnlanMi'aa HM ‘'AamAmlyiir *4 K*|wal cakiaai 
dniradwMiaai kifar* mMiinM aan HA aiA g" IM 
■d. aad Ik-T aiA g*t IM ad. Tk* yi aary timiiaa at 
OkhlB JaOanzJS JUMl3LJ!ttJZOattrCamjit*i* 
htaadABMM, ntaai gi a ifia i lrc i fa g h ac f iM, aad ckm 
Xfiy «m aaiaial. argula 

gad Ik-15 prkiif-l »lPn/-*fHiI 

II* an Maiwd aa a wd l aia a i lpkiMjalgllikJPkll 
ad^j<t!Mikaa, aad anaifil fipl aniiaa arn a a d if lt ln a 
aalh* i P t alag al inatfcr kiauai al ih* gsnksJia-aC 
kqift aaf|i h f f «l d crida. Faar ga iaih yral d gtaada rni* 
laaad, aad alt fch aafa tal. O a* <r* t waiPfi d , aaai haT 
kk p a l ^ a ad a lyaifk-aa«l« iw ttmmt d . AH wan KSna* 
CiiaAfaa fMaL llt'wai eBaiSiwd aa wdnna ndphMt. 
p ad aani^ acf iai*. ItWt H haaA.’aftiraifgffy. 

OaiBrifSClmauLdag ik* ntwaAilcHii a waaJ 21. 
aiAa *f IWAd.Mil*a.ik*flOiihg.Cwt2•H; WlM 
■d .1 k f ia aia f d la lha aai a ia l 


Tk* fimaia-A 
IM 


Tcnl an fM l.i;. i... .M ad. (aanad g»-lTl i.a. p«* 
ad.k aad ih* aariiai caianai Itfal aaa aanaA 
Aa anadanaa knmaa aag * ciaMaial aad iMa 
alianla.A iacaaicaaiaa aad kmcaicd kaa* tvangma 
kaa kara lagafird g a t f l aai ly .*-* Vkaada-A laaaakaiiaa 
MttctMtd wilh Nypctc^ciiifitt Ims bMR 
Mity MM CBM kCTO M|*MM4l WMll ky^CfCdCSMic 
(IV) mg. g(f IM ad.).* Oaf g at w ai kad ilifaaaala g i c i l 
aad kfgalk * kadiagi af kygtnrka a dapiia A ia a i ia riii iaa 
arkh a high cifciilaivg Iml af vkaana A. TIkm, ih*j|aly_* 
a ppaffpi f «g l aaa ii«a fat ih« hyiKtiakataii a w t kWiia-A 
tMomtaii aiJ V* aaggaii ikai ihia i h a ii ld k* li aaiii lff a if 
la ik* Aill*i*aii*l SttfHmk af kygnrilramia 

RaLPM G. W muw 
Paaiai H. HiMaaacn 
PiaMaMBO Am*t t Laon 
Lvn CinaBan 
Janai C loan. 
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ACUTB tITPeitCAIjCJUaC BTHOBOkUl 
DUIUNO TRCATHBirr OP OSTBOPOAOBU 
WITH CALOUM INFUMON 

Sia^-Pak ai aL*'* gai 
it cmhc4 I 

tkytaid. h anaaa f aaml i aa aad ca lri iaaki aanaiiaa, anak> 
lag la a an l*M af kaa*. Ta wftff* thia i 
ladacfd m M r a a w aat kygafi ah- a a da In C 
gaiaali ky aMiaa af 13 htfatiaai af cdckaa (IS aiA ga* 
MA kMly>«rtigbi gar lalaaiaa)la 13-31 day*. Backlafaaiaa 
, laand 4 kaan. Tkai* a n a. ii aaia «*fy graadalag aad 
aii m a l and iaa ir iw la ddt lana af Maanafai.* 

W* hat* g ifia calfiam lafaaiaaa a* 7 gaJaaaa akk 
aaiaaga i ai i i (maka w ka gakkahad laair). I gaaiaai, a 
7k-y«*c-ald awaiaa, dat al agid a aaa n a ky g i t r al iaa d f 
ayaikanit dat in g Ika Sib iafaiiaa. PI n ai t lakia ai aa* 
30-3 mA gcr IM ad. Shr aa* maaad akb ghaaghai* aad 
glacacenicaid* l anatt n aualy, bai bat aa m htiaa iagi i ata d 
aniy alicr 4-S day*. Bcftf* mauaiai g l aia a M tat mia t 
an 12 ■«. gat IM ad., km •‘Cr-Aa.TA. ckatanc* ikaaad 
a glanttfalar thmiaa>rai* af M ad. gar l-TS ag. m. kady 
*ar(i« gat ai'imt*. Dariag ihi km cakiaai lakaMaa, 
ghi»ni.<akiiim kicrtnad Ircaa IA3 niA g*t IM ad. la a 
■uunHim af I* 4 mA gat IM ad., tad 20 haut* afiat iha 
ktfmian kanllkmAgatIMad. 

Oa ih* kni* af llii* ngatkaR at taggaai Bmi cakiaai 
InfaikMU ihoald anIy b* and la itaalwg aiiaog a aa ti t d 
(Dike gkawnilar Uumim-n** b aanaal, and (3) | 
caldam hm rciutaad aa t a al tfitt ika gttriaw lafa 


Ukl 


fUatT Tory. 


tiaggad. Tka n iaai t B tlia a - gh aip hat * ia ,Mtinatyct l ilam, 
AlUl., aad lAAT. aaia aatmal k y ih* alihih hotpkal day. 


t. A. c aan» A kani t I 
AMII.IknTali.)«IA 


llakiar 


A )*-*tt.l-A*m.AI.A«la.toAa.l*tAJAltlv 
X Mmm.Oan*. M- Tm O n, A, kaCai. Pk. Mans D, 

M. a.. Pnunki. A, Onrh. P- M- P ai a, ft V. ~ ' 

i*ti,ta,ii*. 

A a«m,A..PMk.Ag,l*MAAAnAaM. 1*14. lAm. 

A Ilm.AW^Nkuh.). Ak«nnnm.aML ItlkaAIN. 

A aimMi, *1. B, Pan. M. O. l ltalA A Ai* A M«A MPI. iA 
in. 

t. PM. C T. C, yiiMii. A, San, A, famy. i, MlA C ■. 
*«aa. g. C M. HM, <?, t. 

A |My.)-Mat<.AC.Pia.C V.C.BaHnP.CaM.AlA 
A Imm, 1*1*, I, M*. 
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AMERICAN ACADEMY OF PEDIATRICS 

JOINT COMMITTEE STATEM^ 

COMMITTEES ON DRUGS AND ON NUTRITION 

THE USE AND ABUSE OF VITAMIN A 

V lTAMiv A b . emntial nulrkiit iieo Uon cxpotn IwJlvkluals to the danger of le- 
for minleiianeo of normal cpl- vero clinical toxicity. Kix’sidans ^Id be 
'r* * 0 ^ *»«• circumstarict in which viu- 

^ ^ *“*"**y "“y 

arc well known nunifcsbitioin of vitamin A manifestation. 

deficiency. Altlwigh vitamin A is pn-sent Doses of SSJOHO I.U. or more of vitamin 

iid^iufls rcochT adequate amounts. PTc* arations, sliould not be used, unless sevw 
Imilnaiy reports fr^ tlw rettml JO-state deficiency of viUmin A. documented by an 
nutritiM »o^« dmw that a significant abimimally low blood level, exists. These 
jwoportloii of tl* p^uhtim lias a low in. doses taken daily for an extended period of 

^ ^ P A time pose a risk, particularly to tlTmeg. 

h-s-els. Tl^ it would appear important to nant xvomai, and fetus. Studies in prej^t 
iinpm<e tbo diet of a considerable segment animals have sliown that large doses of vi- 

•»— 
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supplement lor them. 

Vitamin A b found in food in carot. 
enoids, which are converted to vitamih A in 
llie intestine; or. it may bo preformed, as in 
foods from animal sources (or in diet sup¬ 
plements). There b no danger of excessive 
intake of vitamin A when carotenoids arc 
it<irc..ed. 


anomalies xvith liydroccpiiaku, eocephalo- 
ooele. and otlier ieratolugical effects in the 
offspring M Infanb may develop a bulging 
fontanel or hydrocephalus when given 
about 10 times the recommended daily al¬ 
lowance of vitamin A for several weeks.' * 
The older diild nr adult with h}*per\itan)in^ 
osb A manilests pseudotumor cerebri a 

__ .t._. I . .■ * 


“tsT j j . .. ou» A manilests pseudotumor cerebri a 

rucommenM daily allowances of vl- syndrome that may simulate Uie presence of 
tnmin A are: fm infanb and diildren up to an intraerauial neoplasm, with signs and 

!*i**l!? 11 ?^ *** *y>np*om* of unlocalized iocreasr^intra- 

n?? aSi* *"? "***<»> pressure.**^'* sudi as headache, nau- 

vomiting, lethargy, tinnitus, and diplo- 
iduab provide higher levcb of wtamln A. pin. Pliysical findings are usually limited to 
I .u!!* iw known advantages in exceed- tlie eyes, with sixth nerve paresis, panil- 
in^hese allowanws in normal Individuals, ledema. and. in long-standing cases ^optic 
mus. for ^liylactie use or as a safe-. atrophy and ex-en blimincss. Ingestion of as 
guard against imdequate intake, tlicro aro little as 25,000 to 50,000 I.U. of vitamin A 
pro^ly fmulatcd suppicmenb available per day for as short a period as 30 dax-$ can 
m *»«t‘TJtab; 1.500 induct sigm of increased intracranlai pres- 

to 4.0001:11. for Infanb and clilldrci!.S.000 sure. Nonspecific findings encountered at 
l.U. for adulU, and 6,000 I.U. for pregnant all ages inclmlc dry skin and mucous mem- 

abdominal Vin, 

twiv P®*"*; apJ^Ticgaly and h)poplastic anemia with 

««ny IokIc crUects. Tlic easy availability of Icukopcifjia. 

latlAMvlM A Im I. .1.^... __•.! _ ^ 


vitamin A In Lrge dotes witliout prcierip- 

• Procmliii<'i of Wafkshap on ViUmin A. Food 
•ml Niitritinn Duanl, JauiMry 28, *9, !«71. To Iw 
puldidted. 
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Despite awareness of the potential dan¬ 
gers -of vitamin A toxicity, tlic incidence of 
hy|)erx itainiiKwis .\ appears to be increav 
ing. IIyi)erxrilaminotis A may result (tirough 

PxMATmes. Vol 48, Na 4. October leri 
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eatf «vaihb<II^ «f hig|i pptracy vitaaria 4. Gb 
pnpustiaiM withoMt pccscriptioa and hy I 


tbo oveRealout pa rent wlio frequently a^ 
miniitcn vitanJae under the popular pre m » 
faa, that, if one b good, two are belter. 
Tbo prableoi auiy be compounded by tbo 
UM of blzaire^ highly fectiBed health foodt. 

Serious prablcns of hypenritamlnosb A 
have arisen in the use of large doses of vita* 
min A in treatment of acne vulgarb in ado* 
Icscents. The eUnical impression that high 
doses of vitamin A (50,000 LU. to 150,000 
LU. per day) over a prolonged period! are 
bencficbl treatment fm acne vulgaris has 
not been validated by well contiullcd cliiU- 
cal trials, nor b llie rationale for thb 
metbod of treatment dear.** 

Vitamin supplemrnb with proper levels 
of vitamin A for infants, childreo, jidulti, 
and pregnant utwirn are avaibble on the 
market These should be prescribed when 
indicated. Vitamin supplements containing 
more than the daily doses rccomoieoded 
(8X00 LU.) shsuld sot be used. 

CONCLUSION 

The grave risks resulting bvm Ae unto* 
stricted sale of high concentratiou of vita* 
min A make it imperative tlut an active 
curb, by appropriate Icgisladbn if neecs* 
sary, be placed on the over>the-ooonter 
marketing of /i/g/i potenaj vitamin A prepa* 
rations. Plq^sicians should bcaware of the 
vitamin A content in the preparations they 
prescribe for their patients. They also 
should caution parents regarding the dan* 
gers of overdosage of thb vitamin. 
Comitiittce on Drugs 
Svsom J. Yaftk, Nf.D., C/ie/rnieii 
Committee on Xutrition 
L. J. Fiua, Ja., M.D.. CAe/nmm 
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A Vide a process icJ 
•ctivities and acoomplid 
nittee ou lodiaa 
was estabibhed fai y 
following objectives d3 


live Board: 

f- To eooourage m 
rbiw to consider catcQ 
Health Service. 

t. To conduct or qpe 
dal pedbtrie ptobfcBs 


kan natives. ] 

1 To provide leaden 
and development of m 
ilures to improve the p 
ifrviees to the Tn/fti., , 
popuJatioii. 

4. To sdmuhte ooa 
and organizatiaiMl bis 
Healdi Program by pei 
larly dwse in practiea h 
Indiun populatioa. 

5. To estaUbh a eon 
professional rehetonsli 
Academy and pcdialrid; 
Indian Health Rnogiam! 

COMMITTB A 

Nae H nf s i 

Since tts Ino^tibo, i 
held formal me e tings h 
•>Se. Bfliingi, Oiieago^ 
qucnpie, Tucsoft, aod 
Members of tite Commi 
n lw are informed sod I 
Irealth and wlio reside ■ 
^ native popolatibns.' 

the problems of Am 
•Maskan natives fitstham 
<•> reservations and od 
""wentraijons of Tmfhn 
Shortly after its estab! 
"''•tec saw the need to a 
^•t'on with other commi 
fl'erc-forr, a oonsultant 
••‘'IHiiie of Child Hcolt 
'•■lopment was named 








